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Pp R E F A C E. 


0 a book intended merely for the uſe of Practical Mechanics, much Preface 


is not neceſſary :—it is proper, however, to ſay, that whatever rules by 
previous authors have on examination proved to be true and well explained, theſe 
have been ſelected and adopted, with ſuch alterations as a very cloſe attention 


has warranted for the more eaſily comprehending them, for their greater accuracy 
or facility of application; added to theſe, are many examples which are entirely 


of my own invention, and ſuch as will, I am perſuaded, conduce very much to 
| facilitate the workman, and to the accuracy of the work. 


0 


In this Second Edition the arrangement is gradual and regular, fuch as a ſtu- 


dent ſhould purſue who wiſhes to attain a thorough knowledge of his pro- 


feſſion; and as it is Geometry that lays down all the firſt principles of building, 
meaſures, lines, angles, and ſolids, and gives rules for deſcribing the various 5 
of figures uſed in buildings; therefore, as a neceflary introduction to the art 
treated of, I have firſt laid down, and explained in the terms of workmen, ſuch 
problems of Geometry as are abſolutely requiſite to the welt underſtanding and 
putting in practice the neceſſary lines for Carpentry. Theſe problems, duly con- 
ſidered, and their reſults well underſtood, the learner may proceed to the theoretical 
part of the ſubject, in which Soffits claim a very particular attention; for by a 
thorough knowledge of theſe, the ſtudent will be enabled to lay down arches 
which ſhall ſtand exactly perpendicular over their plan, whatever form the plan 
may be: on this depends the well executing all groins, arches, niches, &c. con- 
ſtructed in circutar walls, or which ſtand upon irregular baſes ; wherefore the 
importance of rightly underſtanding theſe I cannot fufficiently inſiſt on, their 
conſtruction being ſo various s and! 1 and their uſes ſo 1 2 


Tbe next ſubject which regularly 8 itſelf is ie for the abe 


of which there will be found many methods entirely new; and beſides the common 


| figures, I have ſhewn many which are difficult of conſtruCtion, and not to be found | 
in any other author. . have diſplayed a large aſſortment of niches of each kind; 
. 7 5 A e cheſs” 
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theſe are frequently wanted, thoſe of the de ow only have yet been ex⸗ 


plained : in addition to theſe, here will be found ſchemes for globular ac. 


which occur frequently 1 in practice. 

Among the various methods for finding the Lines for Roofs, 1 have given an 
entire new one for finding the down and ſide bevels of purlines, ſo that they 
hall exactly fit againſt the hip r * * the ſame method che . * 
will be made to 9 bit, | 


of Domes bl 3 I have — 5 an 8 new method for — 
their covering „within the ſpace of the board, thereby avoiding the tedious and in- 
commodious method of finding the lines on the dome itſelf, as has been. always: 


practiſed heretofore; alſo a method for finding the form of the boards near the 
bottom, when a dome is to be covered horizontally. Of Dome: lights over ſtairs 


caſes, or in the centre of groins, a rule upon true principles is given, for finding 


their proper curve againſt the wall, and the curve of the ribs, T his has never. 


e houp made public. 


* 


1 175 e e of Carpentry (viz. through the theoreti- 


cal part), it is neceſſary for me to ſay, by way of caution and guard to the ardent- 
_ theoriſt, that there are on ſome ſurfaces curve lines which cannot be found 


abſolutely. true to one another; ſuch as ſpherical or ſpheroidical domes, where. 
their coverings cannot be found by any other means than by ſuppoſing them 
to. become polygonal; in which caſe, they may be performed upon true prin- 
ciples, as may be demonſtrated. —Let us ſuppoſe a polygonal dome inſcribed. in. 
4 ſpherical one; then, the greater the number of ſides of the polygonal dome; 


the nearer it will coincide with its circumſcribing ſpherical one.—Again, let 


us ſuppoſe that this polygon has an infinite number of ſides; then, its fur- 


= will exactiy coincide with the ſpherical dome, and. therefore in any ching 
Which we ſhall have occaſion to practiſe, this method will be ſufficiently near; 
as for example, in a dome of one hundred ſides, of a foot each, the rule for 
finding ſuch a covering Will give the practice ſo very near, that the variation, 
from chu truth could not be ne 8 
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PREFACE N 


this intricate and- ren 1 without ſome pains and application, not- 
wirhſtanding the plain and clear manner in which I have endeavoured to lay 
down and explain thoſe parts of his profeſſion, which, on account of their im- 
portance, elaim his utmoſt attention; and obſerve, that, in order to combine 
theory and practice, as well as to vary and enliven the ſubject, I have uniformly, 


with the theory, given * of the practice, yet beeping. them e 
and ſeparate: . 


We now proceed to the Practical Part of Carpentry, in which is given a great 


variety of examples for floors, truſſes, girders, roofs, domes, and Partitions, on 
the neweſt and beſt principles. 


5 that nice and elegant branch of the Building Art, called Joinery, Stairs and 
Hand- rails take the lead; and notwithſtanding the great importance of this 


ſubject, I am ſorry to find it has been treated, by authors in general, in a very 


clumſy and ſlovenly manner. For Stair-caſes, in general, I have laid down' right 
methods, on principlesentirely new, and which, fince the publication of the 


former edition of this work, I have the ſatisfaction to ſay, have been put in 


proctice, and found to anſwer ET SETS e 


* 


Various methods for dinning Columns are ſhewn, together with two 


new ones, which I flatter myſelf are more eaſily adapted to practice; among 


other things of inferior, note, is a method for finding the Lines of a circular 
Saſh in a circular wall; alſo, a method, to the ſame purpoſe, for Architraves in 
a circular wall; neither of which have before been given, or explained. For 


| mitring N I have, with ſome pains, confirmed a true method, 


not merely/in theory, but by models, which I have by me, and am willing to 
ſhew, at convenient ſeaſons, to ba enquirer. | 


25S muſt not . omit to obſerve, for n laſt not leaſt, that my y ſpecula- 

tions and calculations on the ſtrength of timber, will, I hope, be found parti- 
cularly uſeful; and not merely ſo, but may alſo tend to induce others to conſider 
this ſubject, whoſe leiſure and abilities may lead to more important diſcoveries: 
I beg leave to add, that, to confirm the mathematical calculations, I have tried 


ſeveral of the queſtions by experiments. He who is a perfect maſter of this 


branch, may err in decoration, but never can in | ſtrength and proportion. 


1 
2 $ "7 # 


” TACT Oar = 


1 


nn, A, * 
* 7 % 7 
. c 
* 4 % a 
% 
2 — 
* v 
: * * % * 
* — * + * 
5 8 $ * 

< — = * 4 
— ; ix 

I 5. Pe ** * * 

tt . = - 4 * 

* 4 * 1 - \ * 

9 5 
"di . r KS , 
* * * * 22 8 _ o- 
* * * — ö on . # f 

- * »” {as * 

> 3 1 * 
2 = 4% = 
bs, 5 * 2 % 
of . 2 wa * $ «a 
* * # 
* wo > 
* * 1 4 N M * 


- 


- 8 1 ID” beg leave to ſay. of the Concluſion, it is intended to guard the young ane 


fl Aincautious ſtudent. againſt error; for wrong maxims are witk more ailiculty | RA 
n „„ obliterated from the mind, than W „ RR. 
9 N To conclude z as I pretend not to infallibility, I hope to be j j 
—_ ae being always open to conviction, from a knowledge of the difficulty 
4 =. and intricacy of ſcience; yer 1 hope that my labours may be of ſome uſe to others, 
in ſhortening the road, and ſmoothing the path through which, for ſeveral years, 
Ü have been a perſevering traveller for knowledge: I ſhall then be fatisfied, _ 
ana not deem time miſpent, if my labours tend co the public good. e | 
e = FP. NICHOLSON. 


Pi. 8. In this Second Edition the arrangement of the ſubjects is progreſſive 
CORD and regular; and beſides eighteen additional plates, many of the others have been | 
n . re. engraved, the ſubjects, 1 in ſome, made more intelligible, and, in others, multi- 
„ plied: So that this edition may be conſidered as a New Work. e | 
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T deſeribe figures whoſe anale, are given or to make one feure equal and mil to ” 
. another, Sc. 3 — — p— — 4 
To draw on arch of a circle to any given length and height, to deſeribe an pf. to any given 
: length and breadth, with compaſſes, or by ordinates — — 5 f 
To deſeribe an ellipfis with a ftring, or trammel; to find the centre, and the bro axes * of an 6 
ellipſis; to ee eee an ellipfis about a parallelogram, Se. — — 6. | 
To deſeribe the conic ſectians from a given. cone — — — 7 
To deſcribe elliptic arches, ſegments, &c. by intenſecting lines © — 8 7 
To deſcribe the ſections of. a cylinder, or any ſe gone of a 4 _ plane 16 Parallel to | 
its axis, to any given angle whatever | — 9 w 
| To deſcribe the feftions of -a globe, or 7 yr la generated by the revolution 1 2 irre- 
1 8 abeat: an axit | ; ; — 8 — 10 : 
\ | , . 0 Ft 1 s A 6 5 2 0 f £ : 1 
k ay 7 + 1 
She 07 foffits ganz flning, or NARS in eb or e watts 11 7 15 a S et Co 3 


Given 2 9g 2 od. 72a Rs hr arch of the ſaine height, of ang given width, „„ 3 


fa * ks 3 4 4 * 


[ 


7 > 


Plate 


„„ 


oo oo OE 
woke hs 2 


o deſcribe. ab ad whey, a ISO or elliptic uind cuts m— "0 ceiling 11 to 
back and de * — 8 with &.. - . ia —V—— — 


5 


* 


1 3 r _ — [E163 
T E n PP n 2 EXC 
£4 N * 4s; HR 1 * FEST x 8 INE 
* s 
” 


r . 


A Pa 


BRICK, GROINS. 


. N Dice for groins when level, the Sls cutting i zach eg at ricke gh 
9 : Ditto for inclined groins, when the interſefion of the angles are given upon the plan 
Centring for inclined ; groms when the ſide _ are Oy 5 — — 10 KK 


als TER GROINS. 
Faris n methods to aſcribe the — groim when . horizon — 20 


To deſeribe the ribs when inclined to the horizon — l 
5 To deſcribe the arches of a groin parallel to the . whe the fide arches cut under the _ 
body range, fo as to have the angles frraight upon the pan — 22 

To deſcribe the interſecting ribs of a Welſh groin parallel to the hori Z0n, the fide arches being 


* 7 \ 4 3 8 
4 4 [4 


EE, Lien, and cutting acroſs each other at right angles „„ — 123 
EY -- 2 To deſcribe the. interſeAling ribs of a wh. groin parallel i fo the horizon, aud hen @ 4 * 

- bevel plan — 24 

3 8 deſcribe the anlegen ribs of an x oftagon ere parallel to th hort zon, the ne arches | 

- i being given 0 — one ao — 5 

Ee To find the intenſetrins bady ribs of a circular. groin parallel to the * ahi thi fide 2 

PN ': arches gre given, and the interſection of the angles flraight upon the plan — 25 

| Having the inclination of « a creator: groing ond one of the body tack to 8 the interſecting 15 

and * 18 Es WS i... . — * W N 26 
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The SI of a * ache being a giuen 2 and the ow! rib a ſemicircle, to » fn ths | 


feed of the back ribs. Fs 1 2 
To find the fweep of the back ribs of a WP By ak dew the plan and front rib are ſeg- 
" ments of the ſame width, but of different Breadtdßs-wyqͤã : — —— 28 
: . The plan of a ſemicircular niche being given, Ry. A in a circular wall, to find the front 
5 and back ribs — — 29 
The plan or elevation of an elliptic niche ' given, to Aer the back MG 30 
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27 find the EG and . of hip > an the 8 of the ends of a purline Banding | 
_- againſt them; alſo the proper forms of the ends of the jack rafters, where they came againfl 
To lay a ſquare roof in lagert! —— — 33 
Ta lay a winding roof in ledgment. - . 

To find the hips, and to cover all manner of polygon . with Co the. covering 
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3 
— 3 


To deſcribe the ſcroll of a hand-rail—to find the face nl and the falling mould to any 


given pitch whatever © — 


— — 


The plan and ſection of a geometrical flair-caſe circular on the Kan upon a level landing 56 


2792 find the moulds of ditto when the opening 7 [malt OO em — 57 
To find the. moulds of a ftair-caſe circular on the plan, with a Srarter Hhace 1 - 59 
To Ju 4 the moulds of ditto, with winders all round. 650 6 61 
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- To finda face mould for getting a ſcroll out of a ; folid piece of wood ä 


5 From the plan „ — — — 35 
To couer a. dome with Baricontal hae. 3 | | — | ' 3 36 
Todraw the ribs of an elliptie domes and to find the form of the. awer — 375 

Toe find the ſections of domes placed over a a ſtair-caſe, or when it is placed kane the inter- 5 
feftions of groins | warmmenm. — . i $ k 38 | 


To an the * 1 an. alliptic ms tcl in the « one wn « and e the ribs. 925 3% | 


PRACTICAL CARPENTRY. 
Truſing of OY Ree : | — — b 40 
Roofs ſuited for various purpoſes a -! ! 4 t 49 
Atory peſts, and the manner of framing and piling of a bridge NN > 50 

* — — - 

or STAIRS AND HAND - RAILS, 
To find the mitre a of a rail, the {tits of the Fre bing given. 1 9 eee . 51. 
A dog-leg fair-caſe, with a: half ſhace _ — 8 52 
A dog- leg ſtair- caſe, with winders all round — — 53. 
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The plan and ſedtion of an'elliptical fair-caſe 7 — —— 
Do find the moulds ditto — 6 
_ The plan of a ftair-caſe being given, to dninj the ends of the eps at the rdil regularly, 

fo that the bannifters Hall be all regular ga — 2 6 
Ditto when there is a half * on the . . 
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To glue a rail up in "thickneſs, and to tract the brackets round the winders © | 67 
T fit the ſtirting to any kind of ſtairs ſtraight or circular —— — 68 
Various methods of diminiſhing column: —— 3 | 
How to find the bars for a circular circular ſaſh” 


— 
How to find an archivolt to a circular circular window — !ů!ñũßĩc„. . — 
92 


To find the angle bars of ſhop fronts and raking mouldings yo fee 

Ditto fer ſtair- caſes — — 

To diminiſh or enlarge a cornice—the method of finding the joint of a jib door 

To find the proper curve of a board to be bent round a cylinder, ſo that it hall Hand to any 
3 given, and be to the n en bene round „„ „ 
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EOMETRY i is the (cients of extenſion and magnitude; it teaches the 3 of 
all right lined and curvilineal figures, and is divided into Theoretical and Practical. 
The Theoretical part is founded upon reaſon and ſelf- evidence; it demonſtrates the con- 
ſtruction of variouſly formed figures, and evinces the truth, or detects the falſehood on 
which they are made. This is the foundation of the Practical part; and without a know- 
ledge of the Theory, no invention to any degree certain can be made in the Practice. 
The uſes of Geometry are not confined to Carpentry and Architecture, but, i in the various 
branches of the Mathematics, 1 it opens and diſcovers to us their ſecrets. It teaches us to con- 
template truths, to trace the chain of them, ſubtle and almoſt imperceptible as it e 
is, and to follow them to the utmoſt extent. | 
Its uſes are great and neceſſary in Aſtronomy and 8 The ſcience of Perſpec- 
tive is entirely dependent upon its principles. To enumerate its many uſes is beyond 
my power. Thoſe who deſire to become thoroughly acquainted with A will do 
well to ſtudy attentively the Elements of Euclid. | 
As my labours are not intended for the abſtruſe Mithematician, but for the infirutien 
cf the Practical Carpenter, I ſhall omit all ſpeculative demonſtrations, the ſections of Cylin- 
ders and Globes excepted (which are not to be found in Euclid), and confine myſelf to 
the uſeful part of the ſcience, viz, Pract ICAL GEOMETRY, 
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V PLATE „ 


Ro D R =_ as 0 * 1 : 


* 
5 - — 


* 4 POINT bath neither parts nor r magnitude 


ry A line is length, without breadth or thickneſs. | 
| ; 8 | | A 4 ſuperfiie 
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3 N PRACTICAL GEOMETRY. 


3 A an ore length and breadth 4 


= = 5 1 Hs Mens are 82 extremities of 22 and lines the 8 LE her and points 
i= the extremities Ls lines, ; 


i yo tho any nes — 
* 


4 SE „ Lines are Gither right, curved, or 8 A two. 
4 ; | i 
= | 6. A right or Prraight line lies all in the ſeme direction 3 its extremities, and is 00 
= | NT fhorteft di Mace between two points; as A. | | 
—" 7. A curve nba changes i = direftions PORT. its ON eas points, as 2 he 
== 8. Lines are either parallel, oblique, * or tangential. 
9 5 9. Parallel Enes are always at the ſame, a: pal and will never mech g's ever er fo for pro- 
3 duced, as D and E. JJC eons Fins 


10. Oblique Sh Hm change their diſtance, and FR meet, if produces, as F. 
x1, One line i is perpendicular to another when, it inclines no- more to one fide than mother as a 


> I One line is a — to anether OO it toueher it ne Wy when my” are produced,” 
as H. 


18. 4 "ih zes is either Pane or curved.” 


' = 196 4 plane, or Slang leihe, 16 that v which 4 vue. = will "uy way cinci . if 
NN EL. not, it is curved. | | | 


20. Plane figure are bounded either by right lines or curves, 


125 that is cut is called the ſettion of the ſolid. 


I 13: An ak is the inclination of two: Bn towards one other. in the Jag Mane, meeting in a 
—_— 7 ee eee, acute, or "— a K. F 
| IS; 4 right angle is that. which i 16 made by one. ln penn to . another or vlen the 7 
angles on each Je are-equal, as G. Feed inn Ale) | | 
= þ OE 16. Hi acute res is te fs my a right angle, as _ ie 2X = 
© is : X . 5 17. 4 cat angle i is. Beater than a: right angle as: * . 


21. A folks 1 is ſaid to be cut by a plane when it is cut 1 # in any particular place, and the 


f 22. Plane frures js bounded by right lines, haue names arcontiay to hs number of their files, 
15 or I” their angles, for they have as many ſides as angles—the leaft number is W 
. 23. 4n E rd triangle is that whoſe three ef des. d are « equal, « as « M, 3 3 
9 % | . 24. tn 
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FRACTICAL GEOMETRY, 3 
24. An i ſeſceles triangle has only two Ades equal, as N. 


1 25. 7 ſcalene triangle has all files unequal, 10 
3 256. A right angled triangle has one right angle, as P. 

—_— - 27. Other triangles are oblique angled, and are either obtuſe l | 
228. An atute angled triangle his all its angler acute, as M ir N. ; 


- 


29. An obtuſe angled tr iangle has one e angle, as O. 


- 3 A fiure of four 2 a angles is calleda guad angle or quads led ot K. , 75 U 
1 1. 


ay 4 parallelogram i is a Fe which 1 both pairs eaſt oppoſite fades * FE :Q | 
* U and * ; and takes the following particular names. 


4 pack; is a paralleigram having all its angle woke ones, as Qn R. 


33. A * is an e Halt having all its fi des ru, and all its angles right on ana, 
n 
*. 4 rhombus is an td enen whoſe angles mn ne, as U. 


35. 4 rhomboid is an obliqua angled parallelogram, as V. 
: 36. A e is a evedrifaterol which has 8 70 Yi its 1 des darallyt, #536 
37. A trapezoid bath only one pair of its oppoſe te fades parallel, as 8. 


38. Plane figures having more than four fides, are in general all polygons, and receive 
| four particular names according to the number of their, ſides or angles. LS A . ' 


f 


BY A pentagon is @ polygon of five fides, a hexagon bath fix ſides, a 8 — an ae, 


eight, a nonagon nine, a decugon ten, an undecagon eleven, and a dodecagon twelve ſides. 


40. A regular polygon hath all its fra des and its angles equal ; and if they are not 1 the 
| Lehen 15 irregular. | 


"3 An equilateral triangle 8 ol 7 75 ular few ure of thre ee fades, and 8 is one of four, 
the former being called a trigon, and the latter a tetragon, © 


8 A 3 is 4 1 Eure I by a 4 curve line called the crcunferene u # i every- 
where equidiftant from a certain point within, called its centre. | | 


43. The radius of a circle is a right line drawn from . centre t the circumference, a asa 1 


Ws F 


OY A diameter 1 4 circle is a ks line through the centre home on both 
fades 4 the circumference, « as c d at W. | uk 4 18 


3 | | B2 rig, e 
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PRACTICAL GEOMETRY. 


45. 41 þ of a circle is ary part of the eirermfanmet. 

46. 4 chord is a right line j joining the extremities of an FREY asabat X. 
47. 4 ſegment i is any part of a circle bounded. by an arch and its chard, as X. 

48. 4 f ſemictrele i is half the cirele, or a ſe gment cut off by the diameter, as X. 


* 


49. A ſector is any part f a circle bounded * an LP and tua radii, drawn to its extremis 
0 as Z. 


: | % 
* 3 


——_ 30. {quad ant, Fe A of a circle, is a a ſettir heving a quarter 7 the circumference — 
WT GEE SLY "Ig <a ah arch, and the two: radii are perpendicular togach other, as A 1. 


51. The height or linde of any. figure is a perpendicular let Fall * an nel Fe, its 0 3 . : 


we. 


eee 

| * 4 8 When an angle i is dineted by three letters, the pan 7" one- is the "place of 1 the angle, and: 
5 the other two denote the fides containing that angle: thus let a b c be the angle « at 2 3 b is the 
. 0 angular point, and ab and d e are the two des containing that angle. 5 

, 4 5 3. The meaſure if any "right Bued angle is an arch of any circle anal between. * tie, 

: * Ines * form the ang, and the angular point being in the centre, as D 4+. 
3 | FLATS n. 
Wo | : TS 88 3 e 
| l e e . n 0.3. L R * 9. 
” 1 vn 1. 75 draw a 5 to a given . in a line. 
Nt : 13 FA a = 
4 — A Bis a Ing, and ca giver point; ls a and 5 388 equal 8 on each fide of c 
3 C and with your Foggia! in 4 and b make an 1 on and draw d. Gy, which is the- 
| b | A 'F . 2. 'Fo els a a with a ten -n foot rod: 

| Let a-b be fix feet, then take eight feet and make an arch at c in the point 5 and in the 

point a with the diſtance ten feet Y at 95 then W c 6, mech is _ Perpendicular. 
8 1 | Fi G. 3 To 1 fall a perpendicular from a given 3 ta 4 line. . 

A | us . given point c make an arch to croſs the line in a and b, and i in a FRY 3 hs an 
f Interfegen 8 at d, and draw c 45 the perpendicular. 

f Fro, 4. To draw a perpendicular upon the end of a line 
ö ö : Take any point a pleaſure above the line, ans with the diſtance ab make an arch abc, 
1 ; on draw a line a d to croſs it at c, and draw c b the e perpendicular. | | 
4 7 2 | 3 5 0 
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PRACTICAL GEOMETRY, 
Fie. 5. To divide a line in two parts by @ perpendicular. 


In the points a and 5 deſcribe. two arches to interſect at c and 4 and draw e 4 which 
divides the line in two. | 


wa 


Fi. 6. To divide any given angle into two equal angles. 


Take two avg diſtances b and c on each ſide of the angular point a, and with the ſame 


opening of the compaſs on any other place the foot of your compaſs in 6 and c, make an 
interſection at 45 and draw d a, which will divide the angle into two equal 1 » 


Figs 7 * 8. An * being given, to. make another equal ta it, . a g5ven „ point, in 4 
| right line, 


4 


Let b.a c be the angle given, and e da right line, c the given point; on a make an 


arch b c with any radius, and on c with the ſame radius deſcribe an arch de, take the 


opening of þ c, ſet ĩt from d to 4 and draw: e ci then the angle ec d will be equal to c 4 b. 


PLATE IM. 


Fs. 1. Upon a right line to make an equalateral triangle. 


Take a b the given fide with your compaſi, place one foot in a and 6, make an interſec⸗ 


tion at c, and draw « ca and c 5. 


Fi. 2. Upon a right. line to Try a-geometrical ſquares. 


With the given ſide @ h, and in the points à b, deſcribe two arches to interſett at e, divide 
b e into two 1 a at 7, make e d and ec each equal to e f, draw @ d, d c, and c b. 


4 \ 


F16. 3. PROPOSITION. 


* through the ak c in the extreme of the diameter c d, is drawn a tangent line e e 8, and 
if on this point e with any radius a ſemicircle be deſcribed and divided into equal parts, and from 


the centre c lines be drawn through mY points to terminate in the e it wil be di- 
vided into equal parts. 


FI. 4, 3 6. The ſide f any pohgen being given, ta aperite the __ to * number of 5 


.  fedes-whatever.. 


\ 


On one extreme of the given fide. make a ſemicircle of any radius, but it will be moſt 
convenient to make it equal to the ſide of the polygon; ; then divide the ſemicircle into the 
tame number oFequal parts as you would een in the- polygon, and draw lines from 


the 


— 


Ss _—_ Ae GED MET RY: 


the centre through the equal divifions in the ſemicircle, always omitting the two laſt, 


and run the given ſide round each way pon theſe lines, join each fide, and it wil be com- 
pleted. 


- S425 


E xample in a ates mn Fig. 4. 


Let a 3 be the given fide, and continue it out to c, on a, as the centre and the given 
ſide, deſeribe a ſemicircle, divide it into five equal parts, through 2, 3 4% draw a 2, 4 dh à e, 
make b e equal to 4 b, 2 4 equal 40290 or a b, Jon | 2 a, LEN. and : * Von he” ite "manner 
may any * polygon be deſcribed. OT e PET wow | 


8 * 
1 ,” 
. = * ST at 7 1 


725. 7. Through a given point a to draw a TONE ET to a given circle, 


15 » Broke a draw a 0 to the centre, then . a draw bc berpebdeulaer to a 9„ it vin be 
the tangent. | 1 85 


Fro. 8. A tangent bi ine being given, to 4 fol the point where it ueber the circle. 955 | 


From any let in the tangent line & c, draw a line to the centre o, and Side a 0 into 
two equal parts at n, and with a radius m a, or mo, deſcribe an arch, cutting the given 
circle in u, which is the 5 required. — 


Fic. 9. Two right lines Ming given, to find 4 a mean properdon 


Join @ , and h c in one ſtraight line, divide it into two equal parts at the point o, with 
the radius o a oro c deſcribe a ſemicircle, and erect the N 4 4 then is ab to bd 
n to „% 


Wo - F 10. 10. Through any three points to de Nile the creunfermce of a els 


From the middle point 5 draw chords 5 a and b c to the two other points a and c, divide 
the chords a h and h̊ c into two equal parts by FRY meeting at o, which will be tbe 
centre. | 
FIC. IT. 7. find a righ line equal to any given arch 8 re, 


| Divide the chord a b into "SF equal parts, ſet . 3 bi c on the arch from a to 4 
and draw d c, which will be nearly equal to half the arch. F 
Note. This method ſhould not be uſed above Rule at a A hs that if y vou TO” 
fd the circumference of a whole circle by this method, the fourth "= muſt __ be: uſed, 
which will give one eighth part of the whole exceedingly near. 


9 ; 77 5 
8 


PL ATE IV. 


Fre. 1. 


Any three Fits being given, fo make a triangle. 


| Take gn of th give des and make it the bale of the triangle; take the other fd 
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PRACTICAL ESDWMETEY. #+þ» 


4 c, Fr put the foot of the compaſs in a, and make an arch at c; then take the third ſide 
b c, and put the foot of the compaſs in h, and croſs the other arch at c; rn the ſides. | 
Mere © That any two lines muſt be greater than a third. | 


Fis. 2, 3. To make a quadrangle 3 to a given quadrangle. 


Divide the given quadrangle, fig. 2, in two triangles 3 make the n 4 7 8 to 
a bc, and g h equal to à c & and it is done. 


Fis. 4, 5. Any big files polygon being given, to make another of the ſame dimenſiins. 


Divide the given polygon into triangles, and in fig. 5, make triangles in the ſame po- 
ſition, reſpectively equal to thoſe in fig. 43 then will the irregular polygon % g, h, i, I, be 
equal and ſimilar toabcde: in the ſame manner may any other polygon be made equal 
and ſimilar to another, 


Fic. 6. To make a rectangle equal to a given triangle. 


Draw a perpendicular c d, divide it into two equal parts at e, through e draw f g, parallel 
to the baſe a b, draw af, b & perpendicular ; then * the rectangle ab g 45 be n to 
the * abc. 


FIG. 7. To Hike a ſquare equal to a given refangle. 


Let ah ed be the given parallelogram; continue one of its ſides as 4 þ out to h, make 
b e equal to the other fide h c, divide a e in two equal parts at i, with. the radius i . or i a- 
make a ſemicircle a fe, and draw b f perpendicular to a lj IS the ſquare bf g h, which is 
equal to the parallelogram a 5 c d. 


Fis. 8. : To make a ſquare equal to two given ſquares. 


Make the perpendicular ſides à c and @ þ of the right angled triangle a h c equal to the 
 fides of the given ſquares A and B, draw the hypotenuſe c bh, which is the fide of the ſquare | 
C equal to the two ſquares A and B. In the ſame manner may a ſemicircle be made equal 

to two gun e or any 8 figures whatever. f 


Fi. 9. To da a 8 . to . given more 


Let ABC be the three ſquares ; ; make 4 b equal to the fide of B, ac . to the ſides 
of A, at right angles to a 6 join 5 c, then make a d equal to h c, make à e equal to the ſide 
of G join d e, which will be the ſide of the ſquare D equal to the ſquares 4 B C. 
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"Fro. I. To draw a — egment of ET to — 5 hngth and beigbt. 


4 b is the length, 75 the height; divide the length 4 5 into two parts dy a ber, 
dle 5 by the .ſmg method, then their meetipg at g will de the, centre's | fix, the foot 
of the compaſſes i in 4 extend the other leg to h, make. the arch. 4 h b, ; which i is ths ſegment, 


"vie * Ae a fem rad, 10 any Ka and abr. 2 dt 


Get two rods c e and c each equal to ah we opening 1 place them xo the deight ab & 


add to the ends a b, put a piece acroſe them to keep them tight, tien mote your an 
daun the points ab, and it will deſeribe on: 8 | at the point c. 
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FIG. 3. 'To dgſeribe a ſegment of a els at e upon true principles, bj 4 flat triangle.” 


Let the extent of the ſegment be 4b, its height"c'4, from the extreme ö to the top d 
draw i d, through the point 4 draw e d parallel to the baſe a b, equal in length to to 4 3, 


e one half, as you ſee at G; then move your, nail, or pin, out of 45 e 10 in the 
point 5, and deſcribe the other half. 


4 "2 'S 
% + — 4 
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FIG. 4. b tranfunrſe and d cejugate crit, of an dipfs being. given, t to. draw its repreſentation. 


Draw 4 d parallel and equal to.z c, bile it. in ez draw e e and dg cutting each other at n, 
. e, biſect it by a perpendicular meeting c 25 produced at 53 draw. b.4, cutting 6. 4 at 45 
a make n i equal to a3 1 equal to nh; through the, points 1 4 4, h, draw the lines 
hr,kl, and i I, h k, then deſcribe the * ſectors by help 0 of the centres i Th hb, and it vill 
be the repreſentation i : . 

F IG. 5. Th dferite an ink 5 ea. 


G. a; 


? g FF 
3414 SH 51 


| 1 eines on the th a 1 Iivide it into any * of 3 parts, ab 16, on 
the end at a, make a 8 perpendicular, equal to half the width, and draw che ordinates | 
2 all the points in the ſemicircle, draw the line 8 1 to the centre, then 4218 wilt 
be a ſcale to ſet your oval off; take 1 1 from your ſcale, and ſet it from 1 to 1 in your oval 
both ways at each end; then tabe 2 ĩn your ſcale, and ſet it to 1 2 in your oval, and find 


tf the rn traced through theſe points wil 
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Fis. 1. $5 wall an ab with a fring. 
the longeſt diameter a þ, that is, a £ with that diſtance fix the foot of the 
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PRACTICAL GEOMETRY. 9 


compaſs in e, croſs a b at e f; ſtick in two nails or brads, then lay a ſtring at ef to come 
out to c, fix a pencil at e, and move your hand * keeping the CTY tight, will de- 
ſcribe the gr. 


Fro. 2. To deſcribe an ellipfis by a trammel. 
1 2 3 is a trammel rod, at 1 is a nut with a hole to hold a pencil; at 2 and 3 are two 
other liding nuts; make the diſtance of 2 from 1, half the ſhorteſt diameter of your ellipſis, 
and from the nut 1 to 3 equal to half the longeſt, the points 2 and 3 being put into the 


grooves of the ſame ſize, then move your pencil round at 1, and the _ at 1 will deſcribe 
the true curve of an ell — 


F 10. 3. be ellipfis being given, to find the centre and two axiſes. 


Draw any two t lines a 5 and cd at pleaſure, divide each of them in two equal 
views at the points e and f, and through e f draw the line 4 /, divide 4 / into two equal parts at 
the point g, place the foot of the compaſs in g, with the other foot make two crofles h and 
3, on the circumference draw a line h i, through g draw mn parallel to h i, alſo through 
£ draw op at right angles to m n; then o p is the tranſverſe axis, and mn the conjugate, and 
g the centre of the ellipſis. 


FIG. 4. is to pod: one elli of within another; that is, to give it the ſame length in 
_ Pivpertion to its width, as the length of the other has to its width, 


by the given ellipſis be @ 4 be, make the parallelogram +þ g f; to touch the ſides and 
ends of the ellipſis, draw the diagonals / and g h, of the parallelogram, let r q be the 
width of the leſſer ellipſis given, through the points g, or r, draw le, or mu, parallel to the 
tranſverſe axis, at the points m and u, where it cuts the E l draw m land u o, parallel 
to the * 1 will alſo oy its length. 


Fro. 5. 150 to deferite an u about a parallelogram, to have the ſame length i in Proportion 
| | to its width, as the length of the parallelogram bas to its width, 


| Let as given parallelogram be a ÿ ca; let the diagonals ac, Aa” b 4, be drawn from the 
centre i; draw the quarter of a circle, 2 1 4, to half the width of the parallelogram; divide 
the quadrant into two equal parts at 1; through the point 1, draw the line / 3, parallel to 
the tranſverſe axis, to cut the diagonal þ d in the point 3; then draw the lines 3 2; and 
3 4: again, draw f 4, parallel to 2 3, then z f will be half the width, and di e parallel to 343 
and i e will be half the length of the ellipſis: make i þ equal to i e, and i g equal to if 
which will give the four points through which the eliplis mult paſs; deſcribe the curve, 
And the thing will be done. 


Fic. 6. To divide a line in the ſame proportion as amber is divided, 


'D a, is a line given already divided, and d e is a line to be divided in the fame proportion, 
C | | making 


10 1 PRACTICAL GEOME T RYU 


| making any angle at d join a e, draw 655 and Je _ * 20 e u. n at 
Fand g, as a d is at h and c. 


F 16. 7. To do the fone by an equilateral triangle, 


A bi is the given &ividat line, take c 4 the hag as 8 would ave l de is the 
ſame . and is GRE in the fame manner as a 5. 7 


— 


5 ee 1 e Gee alters the . in a frvare. 5 3 8 


Draw the diagonal of the ſquare to croſs at e fix the foot of your compaſs in e, and mak 'E 
an arch f'e gz then ſer your gauge to 4 for 5 g, which will gauge off each angle.” 


* 4 * %. 
h R . * 
19 DE We N 1 * 
1 * : ” j + +. > 


PLATE ſl, ö 
coxie SECTIONS. BY INTERSBOTING LINES. 


Drin rio s. 
Ly 1 4 cone is a « favere flanding 1 a circular. baſe, and dininihin to a pon at Fo top. 
2. If a cone is cut by a plane paſſing through its ſides, then the figure fo cut ts an ellipfe bs, 
3. If a cone is cut 'by a plane parallel to one of its fides, then the figure i is a fn. | 
4. F a cone is cut U any Mane 2 "g through the 222 te cones then the e figure i ig an ere. | 


_ 


— — — 0 
* 9 „ * a e 


To de 2 the ellipſis Jus the cone. 


” Frounn A. Let B be half the circle of the baſe of the cone, 1 the y vertex At the og ; 
then 2 a and n d are two ſides; let the cone be cut by a plane paſſing through g Y; biſect 
g h at the point #, and through #+ draw r 4, parallel to the baſe 4 d; alſo biſect v in n, 
deſcribe the ſemicircle r p q, draw I þ at right angles to 1; then is gh. the length of the 
ellipſis, and h & half its width; ; then the ere may be deſcribed at C. which | is Ra in 
the next plate. | 


* 


To age the parabola fron the cone, 


Ficuns: "TY Let i e hs the axis of the parabola; parallel to the ache de „ 1 4 of the cone, 

and through e draw ec at right angles to the baſe ;' then will e c be half the width of the 

_ parabola, and e i its height; then the figure will be deſcribed, as at D, by oaks lines 
upon each ordinate, up to the crown, from ths equal diviſions on each ſide. „ 


To deſeribe the Iyperbol from the cone. Ry 


0 A. Let the axis of the hyperbola be 55 cut by a i pallag . * and i, 
till it cut the oppoſite cone at /; draw f 4 at right angles to 4 ö, then is F i the height of 
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PRACTICAL GEOMETRY, 11 


an hyperbola, and Fb half the width of the baſe, and 7 / its tranſverſe axis; then make F i 

at E equal to / i in figure A, make i I in E equal to z / in figure A, h b in E equal to twice 

Fb in figure A; let the baſe b b in E be divided into ten equal parts, as at o 1 2 3 4 5, that 

is, into five equal parts on each fide from the centre, and draw lines to the point / through 
_ theſe points; likewiſe divide the height into five each way, and draw lines to the crown. 
at i; this will * the rag _— which the curve Oc cy 


; _ PLATE vm. 


How to draw any bill. s 1155 the tranſverſe, or 5 axis, or even a e 22 i, 
was tonne, WB . be of aan lines. 


Ficunks A and B. Let the given axis be a b, and let it be divided into any number 
of parts, as 103 alſo let the height be divided into half the number of parts; make e d equal 
e c, that is, to the height of the arch; then, from the point d, draw lines through the equal 
diviſions of the axis 4 öh; likewiſe, through the points 1 2 3 4 5, in the height af, draw 
lines tending to the crown at c, which will interſect at the points þ 7 & I; and lines being 
_ drawn through the diviſions of þ g to c, at the crown, in the ſame manner, will give the 
points 10 3 a curve being traced through theſe * will ew the true curve of an 
ellipſis. 
The ſemicircle, ver, C, is s drawn 1 in the ſame manner, by 1 a 7 "_ to one half 
; « ab.. . . 


8255 . How to draw the true ſerment if a circle, by the method of interſofling "Wo 


Ficure D. Letab be the length of the ſegment, and oc its height, and draw the 
chord þ c for one half of the ſegment, and draw 6 m at right angles to b c; and from the 
centre at „ divide the diamete: 2 b, each way, into five equa] parts; alſo from c, at the 
crown, in the centre of the line mu, divide c n, and c u, each into five equal parts; and 
draw 1 1, 2 2, 3 3, 4455; on each ſide, through the diviſions 1 2 3 4 5 on as, and 
123450ndbr; draw lines to the crown at c, which will interſect the other lines at 
the 3 4 g. and hikl: the curve bog traced, the * is done. 


Heu to draw a fat fenen of a circle nearly true. 


| Divide he hat of the Comient into equal parts each way, from the centre d, as been 
and draw the lines 1 1, 2 2, 3 3, 4 4, 5 5, all at right angles, to the length a ö; lines 
being drawn to the crown at c, from the divifions at each end, will ſhew the points 0 
the ſegment muſt paſs through; the curve being traced, the thing is done. | 
Remark. Although this laſt method is not the true ſegment of a circle, but a para- 
bolic curve, yet it will be found uſeful in practice, in tracing any ſegment whoſe height is 
not more than one tenth part of its length; and if the centre of the ſegment is found, and 
drawn with a compaſs, the difference will hardly be ſeen, and the flatter the ſegment is, 
this difference will _— the more imperceptible ; but if the height . one . of - 
| . - Us 


\ 
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10 PRACTICAL GEOMETRY, 


its length, the difference will be viſible ; for then the arch will be age at the crown, 


and get fatter and flatter towards each extreme. 


In the ſame manner may all kinds of rampant ellipſes be deſcribed, or any ſegment of 


them, as at F and G, alſo. a rampant ona in the ſame manner as at H. 


c % 


« * 


PLATE 1 


* 


THE SECTIONS OF 4 CYLINDER. 
Dr i 


A cylinder is a figure cond by the revolution of a right angled * about one of its 


foes; conſequently the ends of the cylinder are equal circles, and the line paſſing _ the 
8 centre 9 of the cylinder, i is called the axis. 


* 


The ſeftion of a cylinder, cut by any plane, is an ellipſis. This is elder to the dv con- 
ception 3 but for a FR 1 it is 5 by the writers 1 conic fabi 


To find | the ſeflion of a od ads, by 4+ when it is cut at right angles to the fee. 
pbaſſing through its * in the direction a b. FG. I. 


Let the circle of the baſe be divided into equal parts at B, and drawn parallel up the 


cylinder to the line @ b, at the points o 1 2 3 4 5, &c. and from theſe points draw lines at 


right angles to 4 b; then B being pricked from A, as the * direct, B wal be the 


ſection of he ho 
DEMONSTRATION. 


8 the Urcle 4 at the baſe to be turned at right angles to the plane, alſo the ellipſis B at right angles 
to the ſame plane; then will the ordinates of B be parallel and perpendicular over the ordinates of A, and 


every correſponding point in the circumference of B will fall perpendicular to the ſame RG points 
in A: therefore B is the true ſection of the 3 cut in this poſition. 


To cut a cylinder in the diretion a b, upon a as paſſing through its ants, to make an v acute 
ay with that plane. F. 1G. 2. 


« 2 


Let C, at No. 1, be the given angle; which the ſection at B is to make with the 


-plane of the cylinder; take a & in figure 2, that is, the radius of the baſe, and ſet it from 
b c, at No. 1, perpendicular to i 5; draw c c parallel to i b, alſo from c draw. c e perpen- 
dicular to ib; then take the diſtance c i, ſet it from i to /, in figure 2, at B; likewiſe 
take i e from No. 1, and ſet it from i to e in figure 2, at B; draw e d parallel to m u, in the 
baſe, to cut the rake in d, and join df; then is dF the bevel of the firſt ordinate of the 
ſection B. And draw the lines e c and d a parallel to the. axis; join @ cat 4; then will 
a c be the bevel of the firſt ordinate of the baſe. Then draw all the other ordinates of 4 
parallel to a c, and at the points 1 2 3 4, &c. in m u, draw lines parallel to the axis of the 


cylinder, to cut the raking line 1 2 3'4 5, &c. From theſe points, let lines be drawn parallel 
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PRACTICAL GEOMETRY. 13 


to d 7 then the ordinates of B, being pricked from the ſame correſponding ordinates of the 
baſe at 4, will give the ſection of the cylinder. 
Mete. The point f will fall beyond the ſweep at the ſection B. 


4 


DEMONSTRATION. 


Since i F is equal to i c, let the plane B be conceived to be turned round the line a to make an angle 
at i, with the line 7 e, equal to e i c, at No. 1; then the point F will be perpendicular to the point e, and the 
line joining e and F, will be equal to ec, at No. 1. But ec is equal to 6 c at A upon the baſe; therefore the 
point f, when oppoſite to e, will be perpendicular over the point c, in the baſe : conſequently the line 4 f, will 
be perpendicular, and parallel over the line joining a c; becauſe all the ordinates in B are drawn parallel to 
df, and perpendicular to every correſponding ordinate in the baſe, which are parallel to a c; and as all the 
ordinates of B are equal to their correſponding ordinates in A, fo they are alſo parallel and perpendicular to 
them ; conſequently every point in the circumference of B, will be over the ſame correſponding points in the 
| baſe; therefore B is the true ſection of the Ab cut in this poſition, which was to be demonſtrated. 


To cut a benen of a cylinder, in the direftion a b, to make an obtuſe angle with 1 ali of the 
fegment. SS - 3 


Let No. i be the angle given, which the ſeclion B is to make, with the o the 
ſegment. ; from fin No. 1, draw fg at right angles to Fc, and g e alſo perpendicular, to 
make the right angled triangle eg f And in figure 3, at B, draw g / at right angles to 
a b, and make ge equal to ge at No. 1. Alſo, make g at B equal to ef at No. 1. 
Draw e d at B, parallel to m n at A, the baſe, and at the point 4, where it interſects the line a b, 
join 4 /; then d f is one of the ordinates. From e and d, draw the two parallel lines e c, and 
d 3, join c 3; then c 3 will alſo be an ordinate of the baſe. Draw parallel lines at difcretion 
to c 3, for the other ordinates of the baſe ; and from their interſection upon m u, draw lines 
parallel upon the cylinder, to cut abin 1 2 3 4, &c. and from theſe points, draw parallel 

lines to d f, which are the ordinates of B. theſe, being pricked from the baſe as the 


figures direct, will give the points through which the curve muſt pals, which being traced, 
will be the true ſection of the ſegment of the n. 


DEMONSTRATION. 


Leet the ſection B be turned round the line a b, to make an angle with the plane of the ſegment equal to 
No. 1; then, g Fat B being equal to ef at No. 1, and eg at B equal to e g at No. 1, therefore a line joining 
e and fat B is equal to f g, or e h at No. 1, hat is, equal to 2 c, the width of the baſe 4; but e / is alſo 
parallel and perpendicular over 2 c, therefore the point F will be perpendicular to the point c in the baſe: but 

the point d is level with the point e, bat 7s 10 ſay, e d is parallel to nn; and the point F becomes alſo level 
with the point e, when turned round; therefore the line joining F and a, will be parallel to the baſe, and per- 
pendicular over 3 c: for d is perpendicular to 3, and f is perpendicular over c; conſequently 4 , is an ordi- 
nate of the ſection, and 3 c an ordinate of the baſe : but all the ordinates parallel to 4, are reſpectively equal 
and perpendicular over thoſe of 4, which are PR to 3 c; N IT are in the true curve of the ſection 
B, which was to be demonſtrated, 

That the Reader may perceive this more clear, the beſt way is to draw thoſe lines on a Rat the 
ſeEtion and the end ity . to turn round, in their proper poſition; ay. the demonſtration will be clearly | 
ſcen. 

FIGURE 4, is to be laid down and demonſtrated in the ſame manner as FIGUKE 2. 

| | Remark. 


it 4 PRACTICAL GEOMETRY. 


Remark, Upon theſe figures depend the whole Principles of hand rails for ſtairs: the Reader ought to 
underſtand how to form the ſection of a cylinder, in any cafe whatever; for the face or raking mould of a 
hand rail is nothing but the double ſection of a cylinder, as in fgure 4, at B, where the double circle upon 
the baſe A repreſents the plan of a rail, and the bevel at No. 1, ure 4, repreſents the ſpring of the plapk, 

4 3408 | and à 5 the pitch of the rail: therefore, it is very neceſſary that the Reader ought to have a knowledge of 
| G N | | $] — theſe figures and their demonſtrations; and not to be ſatisfied with only doing of it, but to read theſe demon- 
= g . ; : ſtrations, and conſider them with attention; then he will be able to ſee the reaſon why every line 1 is Grapes in 
_ | the manner it is. | | | 


5 3 "= PLATE x. 


UPON 4 CIRCULAR BASE; ALSO, THE SECTION OF ANY FIGURE 
STANDING ON AN IRREGULAR BASE. TE 


DS in 1 „ yn: 1 3 8 


4 ae 14 feure e by the revolution of a ſemicircle raund its ane, which Francs 
| | the axis ak the 11858 | 


Axlous, OR, SELF-EVIDENT TRUTHS. 
it. Frm ehie HG it appears that every plane fettion paſſe "s N the contre i AY 


10 one anatber. 


whoſe diameter mul be twice the radius of that circle, diſtant from the axis of the globe. + 


ſemicircle. 


Þ EC. deut acroſs ab, figure 1; divide @ h in two equal parts at the Point c; and on c, as a centre 
1 — it 3 dine, c a, or c b, deſcribe the ſemicircle A, which i is the true n 958. 


The ſame by ordinate Fre, - 


7 c, draw an arch from c, round to g, in the diameter 4 ez the foot of your compaſs re- 
maining till in f, draw the concentric dotted-circles from c & to F e, and at the interſecting 
points 


THE SECTIONS OF 4 GLOBE, OR ANY OTHER | FIGURE - STANDING: 


5 | 2d. 5 ſection of a globe, cus hs a 1 is a circle; for the 1 8 may. 5 ads: 
to revolve round any line, as an axis; and therefore every point in it will generate a e a 


Wy a 3d. Ifa ſemi- gabe i is cut by a plane at right angles to the plane of its baſs the ſeftion will be oo 


Ti o find the ſeftion of a ſomi-globe cut by a plane at right angles to the plane US its baſe. F 10. I. | 
It appears from the laſt axiom, that there is no tracing required: for, let the ſection be 


88 any line 4 e through its centre, and let a þ be the place of the ſeQion upon the baſe, ; 
as before; place the foot of your compaſs i in the centre of the globe at / and, with a radius 
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"PRACTICAL GEOMETRY. "5 


points 1 2 3 4 5 in f e, and likewiſe in c 5, As perpendiculars to thoſe lines; then 4 being 
pricked from C, as the figures direct, will give the points through which this ſemicircle 
muſt paſs. 

DEMONSTRATION. 


Conceive the ſemicircle C to ſtand at right angles upon de, alſo the Teftion A to be at right angles to 
a b; now it is evident, if g 7 is the height of the globe*over the point g in the baſe, c x, which is equal to 
ry 1, muſt alſo be the height of the ſe&ion, becauſe the points c and g ſtand at an equal diſtance from the 
centre; and therefore the point 1 over c, is in the ſurface of the globe. In the ſame manner it may be 
proved, that any other points carried round by the dotted lines are in the fame ſurface ; but the ſection that 
ſtands upon @ 6, in 4, is a ſemicircle; and conſequently the method of tracing is alſo a ſemicircle. 


obſer vation. Hence appears the erroneous principle of tracing uſed by a late writer upon this ſubject, as 
you may ſee at figure 2, where A is the ſection of a globe, and the bracket at D is the ſection acroſs the dia- 
meter. A is truly traced from P, becauſe the ordinates are carried round in circles ; but by his method of 
tracing, as you ſee at C, upon the other ſide, the point of the bracket C falls within the ſweep of the circle, 
by reaſon of the ordinates of C being carried ſtraight through between the two baſes, which I have proved to 
be falſe. And this he has applied in bracketing up the angles in the ſquare well-hole of a ſtaircaſe, to the 


circular curb of a ſkylight, which, if OF done, is nothing elſe but upon the ſame principle as the ſections of 
a globe. 


Ficuse 3, is done upon the ſame principle as figure 1. A is the ſection traced from C. 
and wants no other demonſtration than what has been given in figure 1. - 


F1GURE 4, is an ogee ſection, ſtanding upon a circular baſe acroſs the diameter; and 4 
is the ſection traced from it, upon the ſame principle as figure 1. 

From theſe examples it is clear that this method of tracing does not depend on the 
form of the top, but entirely upon the baſe. "Theſe figures are ſuppoſed to be generated 
round an axis; and, as every circle is carried round at an equal diſtance from the axis, 


the perpendicular height of the figure, upon any circle, muſt be the ſame height in every 


point throughout that circle; which proves itſelf to be the 5 method for any thing of 
this kind. 


A ſemi-globe being cut Y a blog furface Kum to the plane of its baſe, to find 
the form of a veneer that will bend round it. FiG.5, © 


Let de be drawn through the centre 7; and place the foot of your compaſs in 75 the 
centre; and from the points b 1 2 3 4, which are equally divided from the centre at b in 
the circular ſurface, draw the concentric dotted lines round to the diameter d e, at 123 4, 
and at theſe points raiſe the perpendiculars © o, I 1, 2 2, 3 3, 4 4. Take the ſtretchout 
round ö 1 2 34 5, which is one half; and lay it upon the baſe of No. 1 each way, from 


O12 34, &c, and No. 1 being pricked from A, figure 5, as the figures direct, will give 
the points through which the curve muſt paſs for the Veneer. 


DEMON. 


F 


5 = ry I === _— 
. - 1 PT cored . 8 
wy RN Fo 2 ; 
- <4. _— 5 — — — * 11 2 
— yo "we — 8 — * 1 
* PI Lt HG. v —_ 
f - v4 | = _ 1 « — 
© Jr et — — ere — 2 4 I — — — n 
7 A a? 4 4 — - 
— ——«ĩ˙ ¼ . | 
N * 2 a 
Sd INS 
*% 


r 
Ps. A 
— 


== r 
— < 3 
AS — e 2A 
” - — 
— ww ag 
— LS 7g 
— be” 


lt DEMONSTRATION. 


For, fince the ſition OM upon d e is a ſeinlelecle, which is equal to the ſemicircle upon the baſe ; J 
and as the points x 2 3 4 in the circular ſurface, ſtand at the ſame diſtance from the centre 7, as o 1 2 3 4, in 


de; now if the point o at No. 1, is made to coincide with the point 4 in figure 5, then the height o o, ſtand- 

| ing over the point b, will be equal to the height o o at A; but theſe points are at an equal diſtance from the 

: centre, therefore the top of each ordinate will be i in the ſurface of the globe. In the ſame manner every other 
Point may be proved, when bent round and elevated, to be of the ſame height, and at an * diſtance from 
the centre with thoſe of 4; and therefore No. 1 is the true _ of the veneer. 


To find the ribs of a gothic niche, being the plan, and No, 1 the front elevation. F16. 6. 
Take the length of each baſe upon the plan, and make them the baſes of No. 2, No. 3, 


| No. 4, and No. 5; divide each baſe into five equal parts; alſo divide the half of No. 1 


into fix parts, and draw the ordinates from the equal diviſions, perpendicular . to each 
baſe; then prick each from No. 1, as the hgures direct, will give the form of cach rib. 
This wants no — 
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4 2 oft, i in the Ther f Carpentry, ſignifies the covering of any ſurface whatever, ſpread out en 4 
; | 05 plane if poſſible. 


How to firetch out a 2 offit, when a window or PAP having a ſemicircular ny cuts into a flraight 
wall, in an oblique direction. 


Let C be the = or opening of the window, | in fig. A, and let the baſe of the ſemicircle B 
be drawn at right angles to the jambs, or ſides of the plan C; divide the ſemicircle into 
any number of equal parts, as ten, and draw the ordinates acroſs the plan C, then ftretch the 
diviſions round B, along the ſoffit, in the ſame ſtraight line with the baſe of B under fig. A, 
the ordinates being drawn acroſs, and traced off from the plan C as the figures and letters 2 
rect, the ſoffit will then be completed. 


If you would make a cylinder to be only the thickneſs of the wan. D ſhews the end of it, 
which! is to be traced from the ſemicircle B. 


How to draw a M. when the top i is a ſemicircle, cutting right into a circular wall. 


| FIG. E. This and the other "HRP are performed-the ſame as that above, with this dif- 
ference, that you are to prick from the circular plan, inſtead of the ſtraight plan. 

Fi6, 1. ſhews the method when a circular headed window cuts oblique into a circular wall. 

Note. In all, kind of ſoffits, whey the two jambs are parallel, the ſtraight line, which 

the ſoffit is pricked from, muſt be drawn at right angles to the jambs, as is ſhewn in this 

plate; for want of this conſideration, they are ſhewn in books upon wrong principles. 

Bur in the following ſoffits, where the jambs are not parallel, they muſt be continued 


till they meet in a point, and the line which the ſoffit is to be pricked from muſt be made 
to form an iſocalas triangle with the jambs. 
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18 THE THEORY AND PRACTICE 


PLAT E . Alte 
To draw a ſoffit in a firaight wall, fluing equally all round with a circular head. 


In fig. 4, continue the ſides of the plan 4, that is a c and b d, to meet at e; then about 
the centre e, and from the points, à and c, deſcribe the ſoffit G, and Atretch. the La ag B 
along the outline of the ſoffit C, it will be completed. 


To araw a ſoffit in a circular wall fluing equally all round with a circular head. 


FI. B. The ſtretch out of this ſoffit is managed the Sie as in the laſt ; draw the 
ordinates of the ſemicircle B, from.thence continue them: to /, the centre of the flue, and at 


the points a b c de, where they interſect the plan, draw the parallel lines à e, bf, c g, &c. 


and from the points ef g h and i, circle lines to a h c d and e round the centre f, which will 
give the half of one edge of the ſoffit, the other half nou pricked from it ; the other edge 
is found in the ſame manner. = 

Note. This cannot be pricked from the on as the others are, as the lines round the 
ue are not level with the plan, and will be longer than ou on the plan, 


DEMONSTRATION or Fig. 4. 


© Conceive the ſemicircle B to be turned at right angles to the plan A, then every point in the circumference 
of the ſemicircle B will be at an equal diſtance from the point e, but the ſoffit C is deſcribed, with the ſame 
radius; therefore the edge of the ſoffit 05 that is the ay line a f, will z colpcide with the arch of the 


: e B, which \ was to be proved. 


5 


DEMONSTRATION oF n 


It is eaſy to conceive from the laſt demonſtration, that if the ſemicircle B is turned up, and the ſoffit at C 
bent round it, the points 12 345 at C will coincide with the equal diviſions in the ſemicircle B, and the points 


a be d, &c. at C, will fall perpendicularly over the points a 6 d &c. in the plan 4; for the arches a e, 6 f, 


cg, d b, and ez at C will fall over the parallel ai lines e a, Fb, g c, h d, i e, in 88 plan 4, which was 


to be demonſtrated. 


The learner is adviſed to cut theſe and the idliowing bone out of paſteboard, = their 
demonſtrations will be more _— ſeen. 
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OF CARPENTRY. = 


. PLATE XIII. 


Vino to draw a /e 72 in a Fraight wall, fuing from the jambs, and level at the crown, 


A is the plan of the wall, B is a ſemicircle on, the outſide, and C'is an ellipſis i in the in- 
ſide, traced from B, or got by a trammel ; draw the lines a e, 5 ½ and h 5, all perpendicular 
to a b the ſide of the flue of 4; then take half the compaſs of B, and lay it on b f in D; 
likewiſe take half the compaſs of C, and lay it from a to c in D, and through the points e and f 
draw a line to cut the line þ h h, &c. in þ, and continue it to g; put your compaſs in the 
centre of the flue at h, and with the other extreme point deſcribe the quadrant 1 2 34 5, 
which is divided into five equal parts, and draw ordinates 5 %, 4 h, 3 h, &c. then take” one 
of the diviſions of the ſemicircle B, and ſet the foot in b, and make the ſmall arch at 1, and 
take þ 1 from the centre-of the flue in 4; then put the foot of your compaſs in h, in the 
ſoffit, and with the other foot croſs the ſmall arch at 1; and with the aforeſaid diviſion of B, 
ſet the foot of your compaſs in'1 in the ſoffit D, and deſcribe the ſmall arch at 23 and take 
5 2 from the centre of the flue, and ſet that to its correſpondent h 2 in D, and by this 
means you will get one half of your ſoffit ; put the foot of your compaſs in h, and with 
the other extreme h draw a circle h g l, and put the foot of your compaſs in g, and with 
the diſtance g h, that is from g to h the centre of the flue, deſeribe an arch from h round 

to , and draw the line 5 þ where theſe two arches interſect ; ; then ſet the diviſions of h h h, 
&c. on h kh, and deſcribe the other way 4 in the ſame 1 manner, and ſo the ear of the ſoffit 
will be completed. FORE 

W er inſide line is got ” picking it from the plan according t to 3 i ures 


PEAT * XIV. _ F 1 
= "EP Li 1 ina del n fluing fron the Jobs and level at the crown. b 


= 
Sas 


5 


Proceed as in the laſt N and get the line bd J. hi &, then prick the ſoffit D Home the 
plan A, according to the letters. | 
In the ſame manner may any other ſoffit, Avid from the 1 and level at the crown, be 
drawn, let the form of the wall be what it will, by getting the line bdfhi firſt ; then the 
ſ may be pricked from the plan whatever may be its form. 
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40 THE THEORY AND PRACTICE _- 


P.L A T E XV: 4 


77 draw a colindrical 2 N, cutting right in a wall which does not Hand perpendicular to the : 
| 2 ground, to a level 1 Fic. 4 


— 


Let ae at D be the had of the 3 21 che e of the wall, 8 to the radius 
of the cylinder, let fall the perpendicular from / to c, in the bottom line à e make the ſemi- 
circle in fig. A; to the width of the cylinder, or the double of a lat D, take the diſtance a c 
at D, and make à b equal to it in fig. A, and deſcribe a ſemi-ellipſis to the length of the 
ſemicircles 4 4, and to a bits width; lay che equal diviſions round the ſemicircle in fig. 4, along 
the line d double at C, then take the parts e d d c, c b, b a, from the plan B, and lay them 
at D reſpectively from e towards d c b, and from 7 draw 1 e to make a right angle with / a, 
and at the points a b c d erect perpendiculars to a e to cut I e at Fg h and 7, take the diſtances 
ei i % h i and gf, and lay them on the ſoffit at C reſpectively, from 1 d, 2 c, 3 b, 4 a, each 
way, then will the ſtraight line d d in the ſoffit, when bent round, be perpendicular over the 

elliptic line 1 in the plan B, and the curve line d dc h a, &c. d will fall over the points 4c à in 
the plan: in the ſame manner the edge of the ſoffit mY be brought to anſwer any curye LI 
| propgjed. 
7 draw the Shs f g groins by a new method, chr Hehe or rampant, fo that their arches 
Fu fall pry or mitre. truly together, from a given arch 8 5 5 form. ; | 


Let fe. E be the given arch of a gothic form, draw the chord ac for one half the arch, 
divide it into any number of parts, as 4, and through the equal diviſions draw lines from the 
centre e to terminate in the circumference at h g h draw lines from c through Y g / to cut 
the perpendicular a d at b, c, d; and if No. 2 is required to be wider, but the ſame height 
as fig. E, draw the two chords a c and ch for each fide of the arch, divide each into four 
equal parts, as before, and ſet the diviſions a, ö, c, 4, perpendicular on each end of a 6b at 
No. 2, and from theſe diviſions draw lines to the crown at c, then trace the curve through . 
the points h g /, &c. ſo the arch at No. 2. will truly mitre into ig. E; in the ſame manner 
the rampant curve at No. 3, will be * to correſpond with Ie. E and No. Bs 


* Nothing can be more ready than this i in practice, Wente a chalk five will ſoon 4 all the radial lines, 
having only to move it but once from the point e up to c at the crown; fig, F ſhews the common method by 
dividing the baſis of each into a like number of parts, and transferring the height, as the figures explain, at 
No. 1, and No. 2; nothing is more tedious in practice than raiſing a number of 1 e and going 
eontinually from one curve to get the 1 of another. 2 
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As it happens been in * 200% K, the Os; go higher ha the ceiling line, therefore 
the ceiling wants to be hollowed out, ſo that the light moy be thrown down into the body of 
the church; 1 2 in this Gs fone the method of waking: a curb Fi that purpiſe. ES 


« 


75 find the for: of the 3 


Let 21 be the head of the window, figure A, and let it come as high as a b, above 
the ceiling“; and let a bat No. 1 be the ſame height, and h © the direction of the light, 


and ac will be the length of the curb. Make @ cat No. 2, equal to ac at No. 1, and divide 


it into ſix equal parts; alſo divide b, in figure 4, into ſix equal parts, and let the ordinates 
be drawn as is explained in the figure, a curve being traced 9 the points of interſection, 
will give the form of the curb. * 1 "OO 


The ceiling is here ſuppoſed to be level, whe. is ſeldom the we in a church; but the Waren will 
be nothing different if the ceiling line a e was to incline to the horizon in 2 angle whatever. 


Figures B and C ſhew the method of drawing and. backing any elliptic rib with a com- 
paſs, which is. exceedingly handy in drawing, and will be near enough for the repreſenta- 


tion of an elliptic rib on paper, as no other method will be ſo clean when done; but 
for practice, nothing is more handy than a traminel, or interſecting lines. 


1 
1 


75 3 50 back ribs by this method: 


In B, let ch be the aide and c the width; divide the difference into ve. equal 
parts, and ſet four ſuch parts on each ſide of c, to 4 and d, and make an interſection with 


the diſtance d at e, and draw a line through e and d out to i, then d and e are the centres 


for the ribs. And ſuppoſe the rib is to be backed as much as a . upon the bottom, ſet 
ab from d to f, and from e to g, parallel to the baſe; and draw a line through g / out 
to #; then g and F are the centres for deſcribing the backing. 

The rib E is traced from D, and a b is fer. all round on the oral Hers owe the 
8 is alſo uſed for drawing on Wer,. 7 

The method of drawing the rib C is only the Wend ow the other at B, od therefore. 
wants no other deſcription. 

Notes The word backing ſignifies the 8 of any rib, ſo : as to range i in a Rraight or 
regular curve line with any other number of ribs already fixed ; nothing is more difficult to. 


unde. ſtind in the practice, where groins or other arches meeting together do not form a 


ſtraight line upon the plan, then the ſhifting of a mould cannot be applied to a curve ſurface 
as it is to a n one; in this caſe we muſt Rave en to another method. 
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„ x THEORY AND PRACTICE 


PLATE XVIL - 
DzxraIinaimT tio V. 


Groins a are the nf, of archer e or K etitting 11 455 one wahr; meeting on their og 
eee e aa 8 benin ns 5 | 
= 5 CT 5h "BRICK E10 . Drsenirrien. 1 

5 | 4. a i a, "He. 4 is the plan of the piers "which the vault is to ſtand * a 1 is the end 
: opening, 1 which is a given ſemicircle ; z in this bc is the opening of. the ſide arch, which is 
to come. to the ſame height ag the end arch 4 5: fix your centres. over the body range, 


fig. 4, as ſhewn. in the ſection at S then board them over. 10 fe. Ais og manner of 
fixing, the fuck ribs upon the boards, which likewiſe ſhews at C. 


7 find the mould for the jack ribs. 5 

| Take the openings 5 your arches in fig. 4, that is a b and hc, and REDO doin in 

- fig: D. at a ö and & c, to make a right angle. Divide one half of the given ſemicircle E 
into five parts, and ſquare them aeroſs 1 1 1, &c. to cut 4) and 4 , 4 the diagonals, in 2 2-2, 
&c. and through the points 2 2 2, &c. draw lines parallel to 1 I 1, Kc. the baſe of E 

| | both ways towards F and G; ftick in nails at 1 2345 in E, and bend a thin flip of 
A wood round them, which mark with a pencil at every nail; this {lip of wood being 
=. ſtretched out from 4, 1 2-3 4 5, and ſquared over to G, will interſect the other lines in 


ſmall ſquares: a curve being traced meg ws ee of each >. Face, will | a 
FE | | mould for to ſet the Jack ribs. | fo 


„ — —— — 


* . P 
* 
5 


— 


| Heb k Boks beak ies. lab" 3K x 1 So ot 
| bend your 3 6 from 4, to the crown at e, in fie. F; 1 5 will give the enges of 
your boards; then fix a temporary piece of wood, level upon the crown, in the direction of 
1 y and let it come the thickneſs of your boards lower than the crown, then it will 590 U the 


eight of your Jack. rids, which is a very ſure method of placing them. Lan 


To find a miould to cut the ends of the board. 
The rib F is irdebs' to the height of E, or got by a trammel, which will be 80 exem- 
pied in the following plates. Take the parts round P, and lay them out to 1234 51 | 
then H will be got in the Tame manner as G, which will be a en to cut * ee of 
, your boards that Soes upon the Jack ribs againſt the _ range. 


Fic 1. 1 an eaſy method of getting : the moulds when bath gehe e are + the pn 8 
| Take half « the opening of the arches, whatever they are, and draw a quarter circle, and 
5 divide it into ſix z bend a dip round it to take its parts, then ſtretch it out upon the. baſe 
from 1 to 6, and ſquare over your. points 1, 2, 3, Kc. Through the points in the arch 


draw the lines on both ſides the other way, and 1 traced as before, gives both ne 
being the ſame in this. . 


| Nee. The curve F'may. be drawn in practice with a 88 independent of the other, and the two 
2 | moulds Fend TE be drawn ſeparate, withour any connection of l, as ſhall be ſhewn hereafter. 
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PLATE XVIII. 
DRYPYIN Ir 1 0 N. 


Groins are ſaid to be aſcending or deſcending when they are not built upon level ground, 


* \ 
„ „. | + 7 ” — 


cr ERING FOR ASCENDING OR DESCENDING GROINS, | 


The BET and aſcent or de feen, of any groin being given, and one of the body ribs, as B, 40% the 


place of the angles upon the plan, to find the e ＋ the fide ribs, 8 that the 22 of both 
arches will be perpendicular over the pee” 


f 


Divide half the circumference of the given b B. into any number of equal parts, and 


draw them to interſect the angles; and from thence let them be returned up to the rib C 


upon the. fide ; then C being pricked from the given rib at B, as the letters direct, will give 


the form of theſide anne. The ſame is en at F, by the method of e lines. 


« 


To find the two lt D po E 75 — 5 the jack "Is to bend over. the angles in the body 
range, when boarded in, fo that wa od be ene, over the n upon the plan. 


At g n lines from the points abc 4 4 f , &c. where the ordinates of C interſe& the 
top of the arch, and perpendicular to the rake, and draw the ſemi-ellipſis A, to the width of 
the body range; and to a h the height of the ſide centres, perpendicular to the rake ; and 
continue the ordinates of B, up to A, to interſect at 123456. Bend a flip round theſe 


points, and mark them oppoſite to every point, and ſtretch it out along #123456, 


between D and E, and draw lines through theſe points, at right angles to 4 6, to interſect 


with the perpendiculars. Begin at 6, pg, trace a curve "Me l wil 3 0 the 8 of 
i. two woulds for gram, | the jack ribs. zþ 


£ 


8 


25 cut the jack ride to 2 as of FR groins, 


Set the number of the jack ribs upon tha arch; B, at their proper diſtances, and take their 
ſeveral heights, that j Is, % t, kl, and m n, and ſet them upon the arch G, from à to b, and from 


4 to c, and from a to d draw lines through theſe points parallel to the rake, which will 
ſhew how the Jack ribs are to be cut, to that Are ſhall * as. with the other ing 


centren ' | 7 


Note, All the body ribs mult be backed ale to the rake of the groin; to do this 3 che under 
edges of all the rivs muſt be beveled according to the rake; then make a mould as B, or one of the body 
ribs themſelves will anſwer inſtead of a mould, which being applied to each ſide of any other rib, keeping the 
bottom fair with the under edge upon each fide, and 9 the curves by the n it will 2 the backing 

N in this caſe, | 
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n THE THEORY AND PRACTICE 


PLATE XIX. 


Given the two fide arches Y any. e and the aſcent ; to find the 1 of the PER upon 
the plan. 


LE: aan on the point a, as a centre, draw the concentric dotted circles round to g hi#13 
| then draw parallel lines to the rake, to cut the centre C at 1-2 3-4. 5, and abede on the 
—_— | | Dther ſide; and from theſe points let lines be drawn perpendicular through the plan. And 
= on the centre of the rib. G at g, ſquare a line up to 5, the top of the arch C; and from 5 
| | draw a line perpendicular through the plan. Alſo through the points 1.2 3 4.5, at B, 
| draw perpendicular lines to the plan the other way; begin at bh, and trace through. the 
ll „ 1 both ways, will give the place of the angles upon the plan. 5 
I bs The moulds for bending over the angles are found in the ſame manner as in the laſt 
plat by taking the ftretch' out round 4, and laying it between D and . 
| The Reader may fee ſuch groins executed under the Adelphi Buildings in- the Strand, 
= © Lond, where the deſcent is very rapid in going down to the river. | 
BW | The jack ribs of the groin are cut in the ſame manner as directed in the laſt TR and 
| in the practice there will be no occaſion for tracirig the angles, as the two moulds D and 
E ate done independent of them: the Reader will farther obſerve, that the arch B muſt 
1 not be uſed inſtead of the arch 4, which would produce a very, great error in the moulds 
. CCC it muſt be erident to every one, that the ſection upon the ſquare of the 
eylinder, or body range, muſt be leſs in the height than the perpendicular or plumb ſection. B, 
which in this caſe is oblique; ; if theſe things are properly underfivgd, there will occur 
nothing in brick .groins but what may be eaſily, ſurmounted. 
In all kinds of brick groins the centres or body ribs 5 be Bed firſt. in the 3 | 
manner as if there were. no ſide-arches cutting acroſs them; then the centres muſt be boarded 
over; then to find the place of the angles upon the boards, that is, the proper interſection 
of the ſide · arches upon the plan, the moulds D and E muſt be both bent round the boards 
at one time, by keeping the points I and e of the moulds D and E upon the tops of the 
, Piers at o and 2; then keep the top points together, and bend them round, keeping them 
ill together, then the point at 55 vin fall perpendicular | over h in the plan; round the 
inner edges of the moulds draw a curve upon the _Vonrds, which will be the proper inter- 
ſecktion of the Tide-arch. The Jack ribs are cut in the fame manner as directed j in the laſt, 
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The eus, or Ly agonals of any plai er groin, which are flraight * the plan, and one 716 the 
. fide arches being Os to 8 the other fide arch and angle 884 e 


Fi . 1. Pant 1. If the given rib is a ſemicircle Wan elbe they may $ A e as 
in fg. 2, plate 6, with a trammel, which is by far the readieſt method; but if a proper trammel 
is not to be got, a temporary one may eaſily be made, which will anſwer equally as well, 
by fixing two pieces of wood in the form of a ſquare, that is to make a right angle; each 
leg muſt be as long as the difference between the ſemi-tranſverſe and ſemi-conjugate axis, 
and inſtead of the ſliding nuts in the rod, two brad awls will anſwer the purpoſe, being put, 
through any ftraight flip of wood, and by moving this round either the exterior or interior 
angles of the ſquare, keeping the pins or bras awls Seb * leg, it will deſcribe one 
WN of an elli pſis at one time. 


— 


Seen Ti fond the FERN of the Fay 1 REP 


thay Soi the plan of the ribs, as at B, and draw a rib upon each opening ; ; tho Toby 
perpendicular lines from the plan of each opening, at the extremities à c e, to cut its cor- 
Teſponding rib at 5 4 f; then the diſtance from & to b ſhews the length of the IG "hs 2 
from d to d the length of the ſecond, and from F to F the third. ene 


How to back or bevel the angle ribs, ſo that they ſhall range with each opening of the groin. 


Firſt get the ribs out in two halves or thickneſſes, as at E and F, then draw the plan of 
your angle rib which is placed between E and F, will ſhew the true bevel upon the bottom 

of the rib; then ſhift your hip mould parallel upon the baſe of E and F, will ſhew how much 
wood there is to be bevelled off; then nail the two halves together, and it will be completed. 


5 * "UETHOD 'L 


Fs. 2. Cask 2. When the given rib is a ſegment of a circle, or any other curve what- 
. the ribs will be deſcribed as in plate 15, fig. E, as are ſhewn at Ss 4 and F. 


METHOD U. 


When the given wet is a ſegment of a circle as at A, take its height ö c, and place it from 
3 tocatCand D; then take the whole diameter of the arch 4, that is, twice the radius a c, 
and place it from the crown of the other arches perpendicular to their baſes from c to b at C 
and from c to d at D; then the arch may be drawn as in plate 8, by interſecting lines: the 
; backing of the ribs is done in the ſame manner as in the laſt groin. - 


| Either of theſe two methods are much — in practice than tracing the ribs through 
ordinates. 
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PLATE xxU. 
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Given one of 4 botly ribs, and the angles firaight upon th . and the "aſcent f a groin not 
landing upon level ground, to find the form of the ending arches, and the angle ribs. 


” 


Let b o.cat B be the. angle of the aſcent, from the point i make + c perpendicular to 8 


2 deſcribe the rampant curve B, as in plate 16, at No. 3 in fig. E; then draw the dia- 42 


gonal a b at E, and make b c perpendicular to it, and equal to bc at B; then draw the b = 2 | 
ne a c, and deſcribe the angle rib E, in the ſame manner as ſhat of B. a 


p nis den of buck io tht thy Pl fn th rtf the rin 


LORE lines up from the plan to the arch, as at 'D, in the ſame manner as explained in the. 


laſt plate; then the arch fr from a to @ is the firſt * Müde from b to 2 he ſecond, and from >, 
to the third, Kc. ; EE 
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Ha to back 1 tb " f for ſuch fort of groins, 55 that tg fat "ge, zach way. 1 


Get the ribs out in two halves, as in the laſt plate, then the bottom of the ribs muſt bs 
bevelled agreeable to the aſcent of the groin, and the plan of it muſt be drawn upon the level, 
and from thence they may be drawn perpendicular from the, plan to the rake of the rib; then 
take a mould to the form of the rib, or the rib itſelf, and ſlide this agreeable to the rake to the 
d pe that is marked pw the Ss GAs "oY will * bow cw the rib is to 
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75 7 en the fide arches fo a groin « are Tower thay the body arch, then 5 arecalled W iris n 


* 


Civen one of the * 1 B, end the bright f fo, WM a door or window, e. at D, and its width 5 
m , to find the fide and angle ribs D and E, ſo that the rn FA by 1 8 arch D, with: 
the body rib, By Mall be ſiraigbt upon the Plan. bo 25 | IS 


ib ce perpendicular to c ö, the baſe of B, inf SENS to > he height of the window at 
D, that is, equal to 7g; through e draw e à parallel to c, cutting the arch Bi in az let fall 
the perpendicular a b to c b, and continue it ſo as to cut the line / g produced to 4% and draw 
n and þ V which is the place of the angles upon the plan, or the baſe of the angle ribs: 
then the ribs D and E may be deſcribed from the given rib. F. as directed in plate 155 fe. 2 
from a centre; or they may be deſeribed as at fe- F of the fame plate, as you ſee on 
the other ſide at 4 and C by ordinates : but .the firſt is by. far the eaſieſt method for | 
practice, for if you ſtick a pin or brad awl in g, at D, and lay a chalk line to it, you may ; 
| ſtrike all the radial lines g 1, 2, g 3 g 4, &e. in much leſs time than the parallel lines 
f in A and C can be drawn, and with much greater accuracy; and the diviſions upon cn of 
\ the arch J, may be marked upon a rod, and readily transferred to the arches H and E, on 
in p, and Fg: then move your brad awl out of er and ſtick it in the crown at /, and 
ſtrike lines from the diviſions of n 2 to croſs the other lines, will give the points through 
„ hich the arch muſt paſs ; but the Reader muſt recollect that four or five points will not be 
ſufficient in the practice for tracing the curve with accuracy, and therefore a greater number 
muſt be found, At the other end of the groin is thewn the manner in n which. it Gris. be 
. ane intelligible for a workman, 205 
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> THE THEORY. AND PRACTICE. 
PLATE XXII. 
4 wt L H GROIN. 


D * 1 1 o w. $A 5 . 1 og 


AWilh groin is an under pitch groin, whoſe fide and. body arches are both given . or they 
na be ſimilar ſegments of circles cutting through one another, whoſe interſectians do not meet 


in a plane ſurface, that is, the place of the ribs will not * ftraight upon the 0 but os ge- 
ncrate a curve line. 


We. ng Ac > 0 we 


Given the bot rib A, and the fide rib B, 7 a Watch, groin, to fd a {mould for the inerfetingri ee 


Divide half the arch B into any number of equal parts 1, 25 3. 4 or they may be taken 
at diſeretion, and from theſe points let fall perpendiculars to b, its baſe; produce them at 
pleaſure; alſo from the ſame points 1, 2, 3, 'd, draw lines parallel to 4 b, the baſe of B, to 
interſe& the perpendicular line e Iz transfer the diviſions from e f to tg; then from the Ge 
viſion of # g draw lines parallel to p 9, to interſect the body rib 4 at the points hu w y; 
from theſe points draw perpendiculars to p g, its baſe, and continue them to interſect with 
the perpendiculars from B, at the points &, h m, u, between C and D; then trace a curve 
through theſe points, which will be the place of the interſecting ribs upon the plan; then 

draw two other curve lines on each ſide of |, * n, n, &c. to make the thickneſs of the rib 
upon the plan; on che inſide of the curve draw two chords for each half to their extremi- 
ties, draw two other lines parallel to them to touch the outſide curve, then the diſtance 
between thoſe two ſtraight lines will ſhew what thickneſs of ſtuff it will take to make the 
interſecting rib; through the points EIn n, &c. draw perpendicular lines to the chords, 
mae the heights cd, 3 3. 2 2, 1 1, &c. at D, equal to their correſponding heights at B; 5 
then Di is Fe mould for the interſeRing rid Ci is the ſame as D. 


To bevel the ribs, ſ that they will fand perpendicular over the pln " 


At te * x v vt, draw the e dotted lines to the ordinates of C and D, al 
make their correſponding heights equal to theſe of the arch Bor 4; draw the dotted curve 
line ha w y at C, and it will ſhew how much is to be bevelled off on that. ſide of the rib ; 
in like manner the other fide D is bevelled, as is ſhewn by the dotted curve line. 55 


To find a a mould to bend under the interlting MY fo that it ſhall 1 the Net of the 1 
truly upon the Plan. 


Take the ſtretch round the under ſide of the rib D at the dots, by 1 a thin ſlip of 
wood round it, mark it at each dot, and ſtretch it out along the ſtraight line J c at E, 
F the ordinates acroſs, and prick them from the plan that lies between D 18 C, then E 


agreeable to the letters will be the mould required. 
Note. The ftraight edge of the mould muſt be kept exactly to the face of the rib; Se it is bent round, 
then draw a curve round the under ſide of the rib, by . other 3 of the mould, will 285 the true place of 
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OF CARPENTRY. 


PLATE XXIV. 


There will be no.occaſion for explaining che lines of this groin, as they are of the fame 
nature as thoſe in the laſt plate; but it will be proper to take notice, as this is a bevel groin, 
the ribs muſt lie in the ſame direction as the plan of the groin, which-will make them longer 
than their correſponding given arches at the top, but of the ſame height; they are con- 
ſequently ellipſes, being the ſections of cylinders, therefore to make a rib over I n acroſs 5 
the two piers take the extent of the baſe / m, and the height of the given arch u o, and de- 
ſcribe an ellipſis ; and to deſcribe the fide arches between any two piers, as from a to b, 
take the extent a b, and the height of the given arch p gr at 4, and deſcribe an ellipſis, it will 
give the proper form of the ri to ſtand over 2 5; the interſecting ribs will ure two 
moulds C and D, owing to the groins being bevel upon the plan. 4 

Miete. The letters are marked the ſame upon D and C as wan are * E, to ſhew 
5 they are traced from it. 


PLATE xxv. 


| To ah. wa — or angle ribs of a grom Fe ak an * plan, 4 [7 and 
body ribs being grven both to the ſame height. 


Fic. 1. Eisa given body rib which may be either a ele or a ſemi-ellipſis, and 
| is a fide rib given of the ſame height; Dis a rib. acroſs the angles, trace from E, the 
| baſis of both being divided into a like number of equal parts, divide the baſe of the given 
rib 4, into the ſame number of parts; from theſe points draw lines acroſs the groin to its 
centre at m, and from the diviſions of the baſe of the-other rib D, draw lines parallel to the 
ſide of the groin, then trace the angle lines through theſe ſquares, will be the place of the 
interſecting ribs, draw the chords @ b, and 6 c, then prick the moulds B and C from E or D, 
but take care not to prick them from the crooked engl at the baſe, but mn the gn 
chords a . and b c. | 


To 32 and back the angle ribs 4 a groin circular ow: the plan, the fote and FAY arches | 
being 6 as in the laßt groin. 


The ribs are e deferibed | in the ſame manner as in the laſt example for the octagon n 


or in the ſame manner as the Welch groin, plate 23, and the backing or berelling i is found | 
in the ſame manner as is deſcribed in that plate, 


Mote. 2 and F are the ſame moulds as are ſhewn at B and D. 
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4 4 THE THEORY AND PRACTICE 25 
1 P LA Ti E. xXxVI. 
{Ih Th fb rib A, e being given Araight hon, the in, fl the angle ib o, 
44 8 296 5 and the, * E. FE COTS 
j ö Sh Fi. 1. "The rid. tis ſuppoſed to be [RES over the Araight Yew a. 3, . its baſe a7 ivi- 
1 ded into any number of equal parts, as 8; from the diviſions draw lines to the centre of the, 
vl! | groin, to interſect the angles at the points a bed: 83 £5 place. the foot of your compals i in the 
ll centre of the groin, and from the points 4 b c 4 Ke. draw lines to the. baſe of C and make 
wt | the ordinates of C equal to thoſe of A, then. C is the body rid; draw, lines at right angles. 
ol - a from the points 4 b c d, &c. and prick. the moulds G and B from A, will be the angle ribs 
1 4 required ; this wants no mould to bend under the angle * as in th others that are crooked 
I. 1 | upon. the plan. . ; | | 
| | How * aer the ribs of a groin over Pairs upon a decal * the TY rib being given. 
jt i | Fs. 2. Take the tread of as many ſteps as you pleaſe, ſappoſe nine, from E, and the 5 
1 heights correſponding to them, which lay down at F; draw the plan of the angles as in the 
| | other groins, and take the ſtretch round the middle of the ſteps at E, and lay it from a to 5 
| N 1 A2 Fz make de perpendicular to hc at B, equal to d e at draw the hypotenuſe e c, draw per- 
0 pendiculars from d c up to B, and prick B from 4, as the figures direct, then B i is the mould 
ww: to ſtand over a bz. draw the chords a 4; and 4 m at the angles, make a 9, 4 b, perpendicular to 
| i | them, each equal to half the height d e, at B or F, draw the hypotenuſe g 4, and h m, 
fl - draw. the perpendicular ordinates from the chords through: the interſection of the other 
i Unes that meet at the angles, then. trace. the Ay FAR, om the given rib 4 will 
I ; form the moulds for the angle or interſecting ribs. 
2 228 
Wi Mete. The reſo an th angle ribs Dank Care laid benen wag i , 
1 : : 
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FP. L. A T: ET XXI: 
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4 the bee, 17 a globe is very where of the fame nn EE bed the e of ary 
ſegment of a globe, or part, muſt fiilt retain the ſame curve as -befire it was cut; and ſer 
this reaſon, it appears that the curves of the back ribs of a niche muſt be the ſame ſweep, Gs 
tze ground plan Her” and the front rib is a ſemicircle, See Axiom the 3a, page 14, and 


figure 1, plate 10. If 4 ſemi-globe i is cut by a Plane at right angles to the Plane US its baſe 
© 000 rn b # a 7821 51 The ' partic of this 3 is eaſy. 


3 


8 5 n 5 Ib T get out the ribs for the head. 


82 
i 2 . 3 ; 1 L 


"hn the centre c dray the ground plan of the ribs as at Sa 4, ah: ſet out as many | 


ribs upon the plan as intend to have in the head of the niche, and draw them all 


out towards the centre at c. Place the foot of your compals in the centre c, and from 


the ends of each rib, at e and c, draw the ſmall. concentric dotted circles round to the 
centre rib at m and n; then draw ng and n i, parallel to # &, the face of the wall; then 
from ꝗ round to e upon the plan, i is the length and ſweep of the centre rib, to ſtand over a b; 

and from i round to e, the length and ſweep of the rib that ſtands from c to d upon the 


plan; and from g mint is the n of the ſhorteſt * that ſtands N e 
the plan. | | 


FL to bevel the ends TN back ribs againſt the from: rib, 1 abt; 1 
The back cv are laid down diſtin by themſelves" at C D and E, from the plan. 
Take c Iz in figure A, and ſet it from c to 1 in D, will give the bevel of the top of the 


ib D. And from figure A, take from e to 2 pon | the my and 1. it from e to 2 in the 
mh RE give WET the top. 


| is 41 E 2 the Places of the. back ribs Gere thay are fred PE 4 fen. 5 


From the points ac WED Py at the ends of the "ribs, i in the plan, tow 4. draw the = 
ted lines up to the front rib, to d f and w, which will ſhew where they are to be fixed 
upon the front rib. The * circle _ the front rib ſhews the backing. 
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THE THEORY AND PRACTICE 
P\L/A TE) VI. 


| Te fd th curve «of ters ge. "TY ty plamand du, 15 gion fre 
. | ee NN TY 2203. 2) 


I fl. A is 1 . x the nicks, being the ſegment of a circte whole centre is 5 at B 
| A the plan of the ſame width, and may be made to any depth, according to the place it is in- 
tended for, and its centre is c; z on the plan B, lay out as many ribs as you think. it will 
take, draw them all tending to the centre at c, they will cut the plan of the front rib 
in g Ve d; through the centre c, draw the line m1, parallel to a b, the plan of the front 

rib; put the foot of your compaſs in the centre at c, draw the circular lines from a, 85 hs es d, 

to the line m u, and make c s equal to 2 t, that is, make the diſtance from the middle of 
' the chord line n to 5, the centre of the arch at C, equal to the Fance from the middle 
of the chord of the top at fig. A, to its centre at t; then place the foot of your compaſs i in 4, 
as a centre, and from the extremities m or u, deſcribe the arch at C, with the fame centre 
draw another line parallel to it, to any breadth : as you. oy an ribs ma ve; Teng FE is you 
true ſweep of all the back ribs in the niche. Ay 6g 1 

- Note: The points J H i b, ſhew what — 4 * will be ſufficient ſins the Seli mz 
from h to m is the rib that will ſtand over d x, from i to n is the rib that will find over 7's, 
from 4 to mover F v, and from / to m over g w; the other half is the ſame. 5 | 

The truth of this-is eaſy to be conceived by en W * T nora cy; Rudied the Sections 
* a Globe, in plate 10 of this book, * © 

Through the. centre 7, draw p E, parallel to.a ö, nn the ſweep of the top, 'G'F, 
to the line n E, then D E is the diameter; through a draw # A parallel to 2 d, in the 
centre :; with the diſtance t 4 deſcribe another ſemicircle, whoſe diameter is c b; then 
will the ſemicircle CF G A B, be equal to à vertical ſection of the globe, ſanding « on i k, 
paſſing through its centre at c, which is the fame ſweep as the rib at C, becauſe 4 A is 
equal to c ny and 3 biſecting m n at right angles, is equal to t 1, biſecting x A at 


right angles; therefore the hypotenuſe t A, that is, the radius of Ss f BAGRC, 
bs equal to 5% the radius of the Firele or rib at C OT | 
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PLATE XXIX. 
The plan of a niche being given, ſtanding ina circular wall, to find" the front rib, - 


Bis the plan given, which is a ſemicircle whoſe diameter is 4 b, ahd'a, i, l l, m; b, the 
front of the circular wall; ſuppoſe the ſemicirele B to be turned round its diameter a 6, fo 
that the point v may ſtand perpendicular over h in the front of the wall, the ſeat of the 
ſemicircle ſtanding in this poſition upon the plan will be an ellipſis; therefore divide half the 
arch B upon the plan into any number of equal parts, as 5; draw the perpendiculars 1 4, | 
2 e, 3 4 2, 5 b, upon the centre c with the radius c þ, deſcribe. the quadrant of a ſmaller 

circle, which divide into the ſame number of equal parts as are round B; through the points 
f I, 2, 3, 4, 5, draw parallel lines to a 5, to interſect the others at the points 4, e, / g, + 
through theſe points draw a curve, it will be an ellipſis; then take the ſtretch out of the 
rib B, round 1, 2, 3, 4, 5, and lay the diviſions double at I, ſtretched out; take the ſame 
diſtances d i, e 4, h g m, from the plan, and at F make di, e4, fl, equal to them, which 
will give a mould to bend under the front rib, 0 that the edge of the front rib will be. 
* a, 5 k, * m. 


Nate. The ſweep of the front rib. is a e "Wl "ep as the ground ola and the 
back ribs at C D and E are likewiſe of the ſame ſweep. 

The reaſon of this is eaſy, the niche being part of a globe, the curvature muſt be every | 
where of the ſame Wenn 1 ns. goon: ts BS "oy * upon that curvature, | 


Mete. Thie' curve of the mould F will not be b exadtly true, as the diſtances dt, e k 'fh, „ &c. 
are rather too ſhort for the ſame correſponding diſtances upon the ſoffit at F, but in practice 
it will be ſufficiently near for plaiſter work; but thoſe who would wiſh' to ſee a method 
more exact, may examine Poe 15, Je: A, where C' is the exact ſoffit that will 1825 over its 
plan at B. 1 


2 In Dn the mould F Thin bent round the under edge of the front rib, the e | 
ſide of the mould Y muſt be kept cloſe to the back edge of the front rib, and the rib being | _— 
drawn by the other edge of the mould, will give its me over the plan, | nt | | q g 


F „„ PLATE 


A 


PLATE. .. „ 


„% THE THEORY AND PRACTICES ©  - 


The pln ond N of an olliptic niche biing given, to fond *be fwery f 5 rite, 7 


Fi6. 4. A. Deſcribe every rib with a name] by taking the extent of each baſe from the 


| thin whereon the ribs ſtand to its centre, and the height of each aid to the — of the 055 


of the e it will LOVE the tung . of each Db. 0 1% Fa | , 


5 | 27. back 77 ribs of the +5 Tag . 5 
en will be no „len for making any WN for theſe ribs, but make the vids them- 


| ſelves; then there will be two ribs of each kind; take the ſmall diſtances 1 , 2 d, from the 
plan at B, and put it to the bottom of the ribs D and E, from d to 2, and e to 1; then 


the backing may be dran off by the other correſponding rib; or the backing may be drawn 


off with the trammel, as for example at the rib E, by moving the centre of the trammet 
towards e, upon the line e c, from the centre e, equal to the diſtance I e, the tramine! rod 


remaining the ſame as when the inſide of the curve was ſtruck. 


Given one wich the common ribs of a cove bracket, to fund the angle l for. a ſquare 
e Login Wo babe "2 or rectangular room. "Fro. H. 


4 H be 99 common 8 b c its baſe; ; * 5 4 e e to 5 FR and ad * 
it, draw the hypotenuſe a c, which will be the place of the mitre ; take any number of ordi- 


nates in H, perpendicular to 6 c, its baſe, and continue them to meet the mitre line a c, that 


is, the baſe of the bracket at J; draw the ordinates of I at right angles to its baſe; then the 


bracket at 7, being pricked "Saws H, as may be ſeen by the figures, will be the form of the 


| angle rib required. 


Note. The angle rib muſt be backed niches ty or internally, according to o the 


angle of the room, 


Having given a common bracket K. fee hg. G, for Plaiſter, to find the mitre bracket L. 
Proceed as in the laſt — id: ey will have the er required. | 


* 


4 


44 TID . 15 PLATE 


- 
- * 
* 
8 + i 
« . 
* 
p * % 
* 1 
4 * * 
9 
EY 
„ = 
Fe. 
8 
- . 
- 
- 
- 
f 4 
- 
— - 
= 
= 
* — 
* 
* 
3 


_ 


"= 

=; - 

3 

N 

N + 

3 33 

< : — 


—_ 22-2 --- + -- 


D 
„3 nr 6. i 


| - y — — 


CEC — ——— 
5 = Cree 


. 


D) —ũ : .: „ 


Nu 


1 


1 
Y 


C 
C 


w 2 
of = 2 ma MRI Pea tit hi hee 
* n 
er- 


N 


4 x 
A 3 - LEE IEEE EEE EE EEE EDT ons = — g 
y . 1 T T ese „„ 
W k - J 
, i” 9 — * 
5 K o 5 1 | . 
” 2 Fl / ; N 
WJ 1 0 * 5 
-» " . * 6 - 
- l Y - b . 
7 4 " 74 4 , 
; . | n : 5 * . 
I p N : : : 
Pa . * bs * 1 - 
. 5 % ; * 8 0 
5 . 
| , 7 
; — kd —1 4 E „ * . 
* @ - by = 2 
. 7 + * 
— I . : i 1 d 7 
8 5 5 l x : 
4 * 8 5 2 . 
* * * 
. 5 „„ % 9 „„ „ „ ST” 5 * 7 « 
. 1 50 
4 — 9 bas - 78 Hwa E - N 
3 5 91 . 
4 8 "SP 4 * 4 1 . 
8 Py * 
* 4 * 
- gf 5 
. 0 ” . . * 
= 5 | 
- " % \ ; 5 
5 7 * 
5 "yy j * 2 
*..% 
© * — 8 % 7 
1 
5 DJ 8 
„ V 
S \ | 
- 85 
: : i pe LP”. 
- 8 5 
4 4 
of '- 955 : 
1 3 
Be 2 
, 5 Fe 
f S oe eesys ry 6 „ % „ „ 3 
„„ 0 .* of FX - 
74 „ 1 * - * 5 4 > of 
* . 0 4 * 
— 4 0 1 "5 3 a : 
4 g; *, * «1 
* * 5 \ . 8 ! by 0 
3 * % . 4 - 
# 5 * 92 5 5 0 - 
4 - * ._ ; l I . "7 
„ b » 
5 \ bd py "Wo ? 2 - 
- 6 * * . 
* k * 1 7 5 
« ” . b | c 2 < 
. . % 8 bt ny - 
. « bd . 2 > . 
4 A L Z * 0 P © 
0 o . * 2 \ — . 
1 | bn 5 KK... IF 
R N , a —— y . 
* * . oF * 8 | : . 
92 ” * he : 
8 * ** f : EEE! 
” > > 8 % 4 oy 
o 5 * 
4 * 


00 7 a — CCS Can. e ä 7 PPP! ͤ : 
„ « ; t ba 8 | | F | | ; 
C EE | 1 | 5 Ee ' TIED | = 


5. IA ” 
\ A 
£ \ p 
. F : 
: * 
* 
= 
* 1 5 
2 
— * — 
7 — 
| werten —— 
4 * 3 * 
a 2 * a 
5 # 8 | 
o | 4 N 
. i \ / ; . 
| — — F * — \ ; 
= P 
vg — \ / N 
S / dy 
© N : 
k ; LS) 
5 * 
% N * - 
3 "4 
: — 
2 5 : 
4 5 
T a * 
« = 7 i 
— 
* by 
; x 2 ine) a a A 8 
1 ; 7 
. \ * 
= —* 
* * 5 \ 
«Q\ 7 
* a 
+ 8 i — a ; > 
#8 \ Y f 
* . . 
; f Pl 
0 Z 
. 5 * 5 
a * 
4 F $ 
„ l 5 : 
» 8 
* af ; 
© . 
* * 
4 8 5 ＋ * 
39 8 C 


125 
OF CARPENTRY. ; 35 
* VVV | SOR 
VVß Tf - 
* „ r As.  - 5 


To find the length of the hips of a ſty- light landing upon a ſquare plan, the he ioht being given. 
In fig. A draw the diagonals a b, and ed; they will biſect each other at right an angles at ; 


take e the baſe of any hip; from e make e F equal to the height of the r e from 


.ato f draw a line a f, it will be the length of the hip required. 
| To find the backing of the hip. 


Draw any line E. 1 at right angles to a e, the baſe of the hip rafter, to cut it in 1 any point 5, | 
put the foot of your compaſs i in h, as a centre, and with the other deſcribe a Circle to touch af, 


the hip rafter, to cut the baſe line a e, at g; then draw gi and g &; then the angle gi 


will be the backing of the hip, as is ſhewn by the bevel at B; but the beſt way to work the . 
hips i is to apply 2 bevel to the parallel ſides of the hips, as is ſhewn at 0 by making the 


other ſide of the bevel parallel to a e, the baſe of the hip. 


More. The fame lines will extend to any ſky-light, whatever may be the "IS, of i its plan; 3. 
if it be any polygon, to find the length of the hip rafter, draw a line through any point in 


its baſe at right angles to it, ſo as to cut the two contiguous ſides to that baſe, and on the 


ſaid point as a centre deſcribe a circle to touch the hip rafter from the point where this circle 
cuts the baſe line, draw two lines to meet the ends of the perpendicular line at the . ſides of 
the polygon ; then the angle formed by theſe two lines will be the backing required : but 


perhaps a few more examples will make it plainer than many words can. 

Fi. Bis a ſky-light, ſtanding upon a rectangular baſe, having a ridge in the middle; : 
make c d upon the ridge line equal to half the width of a öù; then the angle i da will be 
a right angle; every other requiſite is the ſame as directed for fe. 4 ; 4; if theſe 3 
mitred, the bevel at 0 ſhews the mitre. 5 | 

Fis. C is another ſky-light, ſanding alſo upon a rechngular baſe; ph the hips all. meet 
over the centre of the plan at e, and conſequently the diagonals do not biſe& each other at 


right angles; therefore take any baſe line as ae, or e g, and make e F perpendicular to a e, from e, 


and equal to the height of the ſky-light; and-draw Fa, or f g, for the length of the hip, by 
drawing the line / at right angles to ae. The backing will be found in the ſame 


manner as the others above. This ſky-light will require two different bevels D and E, to 


be applied to the parallel ſides of the hip, which are both found dan the nn by AG 
the ſocks of the bevel parallel to à e, the baſe of the hip. 


But if the hips are to be mitred together, F.and G ſhew the FD 3 fot. this mitring 


each half, ſo that when put topether-ſhall form the. proper backing. 


Fic. D is a ſky-light ſtanding upon an octangular plan, as is Sloribed in FR 8, ane: Py | 


of the Geometry ; the lengths of the hips and backing of the angle are found in the ſame 
manner as directed for others. 


— 


Fic. Eis a ſky- light whoſe plan i is a trapaziod; upon each end as a diameter deſeribe 
a ſemicircle to cut the ridge · line, from theſe points draw lines to the extremities of their 
reſpective diameters, which will form a right angle for the baſe of the hips to ſtand upon the 
backing or mitring of the hips, will be found as is deſcribed in fe. A and B. 
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PLATE xxxI. 5 ae 
: LINES POR ROOPING. A hben er 


: ; The li nes for bebe he found In the Chas manner as te ſky-lights i in the laſt plate; ; 
oa | al length and backing of the hip muſt be found i in the ſame manner as directed for the - 
lights; and if it is required to find the end of a horizontal bar, ſo that it ſhall fit againſt 
: the hip, it will be found in the ſame manner as finding the form of the end of a purline, ſo 
5 as to fit againſt the ſide of a hip rafter, which method will be deſcribed below : the ſame may 
be ſaid of the jack bars to be fitted againſt the hip of a ſky-light as in a roof. "x 
'In this plate one end of the roof i is ſhe wn in order to ſhew two caſes: the firſt is . 58 
the purline lies level, or having two ſides — to the horizon; 3 the ſquare at B, and 
the bevel at C. will ſhew how to draw the end of the purline in this 4 © caſe ; z but the 
following method is univerſal in all poſitions of the purline. TE e | 
Nite. There will be no occaſion to draw. this at large; as the bevels will be the ame 
if done to ever ſo ſmall a ſcale, and. the ſides may be meaſured from a ſcale. HS 
Let ab be the width of a ſquare roof, make b For à e one half of the width, and 7 c 1 
perpendicular in the middle of ef, the height of the roof, which 1 1s here one . and draw 
&d. 2 and 4 6. Which are each the length of a common rafter, 


$© - * 
w- 
: 4 


„ 


25 » find the bevels ef a a purlin againſt the hip wy er. 3 77 s 55 


4+ 


Let the purline be i in any place of the rafter, as at J 3 in its moſt common pation, 
that i is, to ſtand ſquare, or at right angles to the rafter ;; and, from the point h, as a centre 
with any radius, deſcribe a circle. Draw two lines 7 5 and pen, to touch the circle in 

i | P and g, parallel to fb; and at the points 5 ander, where the circle and two ſides of the 
* Y purline interſect, draw two parallel lines to the former, to eut the diagonal in m and &; and 

| draw m n and + 1 perpendicular, to {mand r t, and join the points. 27 and Ii; then G is 
the down bevel, and F the ſide bevel of a purline: theſe two beyels; when applied to the end 
of e ee and when cut by Panne will ee fit . ſide hip e | 2055 | 
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e K N x « * * 5 . * z 
So +2 F 


75 be the bevels 7 a jack rafter again the bid... . 3 


wp 1 nn the a of the ſide bevel of the Santis; at . FORE a, round to the line 7 5 
| | will give the ſide bevel of the jack rafter.” And the bevel at th that is, the OP 1 x 
x common raſter, is the down bevel of the jack rafter. 5 e 
= - | At the bottom is ſhewn the manner of cocking down the tie beam 1 the c wall 7” 
=. ge. e ee ee, rng W 
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* rt ＋ T E XXXIII. 


This plate bw the manner of framing a roof in \ ledgment; \ but as MY are rol exe- 


cuted in this manner, I ſhall not be very particular in Geriving its lines. Tre following de- 
ſcription for n will ſerve for any. T 
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P L AT E XXXIV, 


How to lay out an irregular roof in ledgment, with all its beams lying bevel upon the plan, ſo 


that the ridge may be level when ſiniſpbed; the plan and height of the room being given. 


The lengths of the common and hip rafters a are found as uſual. From each fide in the broad- 
eſt end of the roof, through c and d, draw two lines parallel to the ridge-line; draw lines from 


the centres and ends of the beams perpeadicular to the ridge-line, and. lay aut the two ſides 


of the roof D and E, by making ed at E equal to x nin A, the length of the longeſt common 
rafter, and ca. in E c to u v at A, a0 ſoc on — RR all the other rafters. 


* 


7 ft the wintng of this roof. 


Take) y v, half the bas « of the Morteſk Be ; and apply. this | to | the baſe of be longeſt 


rafter, from z to 1; then the Stance from 1 to 2 ſhews the quantity of winding. 


a 
AA 


How to; dey the 7 des i in winding. 


Ly a ſtra we 105 ab the top ends of the rafters at E, that is, from c to e, and lay 
another beam along the line à b, parallel to it, to take the ends of the hip rafters, at m and /, 
and the beams to be made out of winding at firſt, Raiſe the beam that lies from à to 6, at 
the point ö, to the diſtance 1 2 above the level; which beam, being thus raiſed, will raiſe all 
the ends of the rafters gradually, the fame as they would be whea in their places. 


The ſame i is to be underſtood of the other ſide D; the ends are laid e in the ſame | 


manner as making a triangle of any three dimenſions. 


To ſatisfy the cugious, I have given the lines of this roof; but in practice there is not the 


leaſt occaſion for framing the ſides in winding, for inſtead of the ridge-line, the top is made 
level at the wideſt end of the roof, from the narroweſt end, which begins at a point; and by 
this means the ſides may be framed quite out of wine, which will have a much better 


effect than 4 un roof can n have, 
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„% . _THE THEORY AND/PRACTICE 


PLATE XXXV. 
POLYGON R 0 0 F S. 


The methods of conſtructing wein n upon any given . are hewn at K 415 
and 6, i in the Geometry. | 


1 


E plan of a polygon roof TD given, ey one if 45 common ribs ee upon that plan, to fad 


the angle rib, and the form of the boards that will cover it when the ribs are fitted up. 
In fig. 4 let B be the given rib ; divide the curve into any number of equal parts, as four, 


and lay them at D from a to 4, which biſects h ö, the fide of the polygon, at right angles; 


through theſe points draw lines parallel to the ſide b h of the polygon; at Band D make 1 c 


at D equal to c c, between B and C2 d equal to d d, and 3 e equal to e e, &c. and through 


the points b, c, d, e, f, draw a curve line, which will be the form of the boarding ; from the 
points g, 5 e, d, c, draw lines at right angles to g ö, the baſe of the angle rid, and p ck the 
rib C from D'as they are marked by the letters, which is plain... 
Note. The more parts there is in this operation, the truer it * be, or any other of ls 
nature. | b 
In the ſame manner r may * covering 1 angle ribs of any other polygon be found, | 
whatever may be che form of the ribs, as is ſhewn at figures B and 338 


To find the covering of a ſpherical dome, 


ks: D. Make a circle i c * of the plan of the dome, and if it is a bas globe take the 
ſtretch out of one quarter for the length of a board; make the length of K froma to 4 equal 
to it, and let the width cc, at the bottom, be any thing that the board will admit of; on the 
baſe c c, as a diameter, make a ſemicircle ; divide half the arch-line into any number of equal 


parts; draw the little lines 1 1, 2 2, 3 3, parallel to c c the baſe of the board, and divide the 


height into the ſame number of equal parts.; draw the ordinates acroſs ; make 1 1, 2 2, 3 3 
upon theſe ordinates, equal to 1 1, 2 2, 3 3, in the ſemicircle at the ms 3 A curve + PET 
drawn rough theſe points, will be the mould & for the covering: 267 
Te 0 cover a ſpherical dome when the top does not riſe þ high as a ne but only a ſegment. 
Suppoſe / 4 to be the height « of the dome at F, and the width cf of the dome as before, 


upon the chord 67; with the perpendicular height / 4 deſcribe a ſegment, which will be the 


ſame as a Ver tical, ſection ſtanding. upon c . here i is only one half of the ſegment, which, is 


ſufficient: draw the chord c 4 take c 4 equal to half the width of a board, whatever i it will - 


admit of; draw a h perpendicular to cut the chord c d at b; take the ſtretch or circumfe- 
rence of the arch c d, and make the length of I from à to 4 equal to it; take the double of 
a ci at F, and make it the baſe of the board at 1; take 4 0 from F, and ſet it upon the baſe 
of I, upon the middle of c c, from a to h; and with the chord cc, and the height ab, deſcribe 
a ſegment upon the bottom of the board at J; divide one half into any number of equal 
parts; likewiſe divide the height of the board ] into the ſame number of equal parts; draw 
ordinates in both, and the board / will be completed, as in the ſame manner is that of H. 
deſcribed before. 
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P LA T E XXXVI. 


D Bu #2 Fx 


As the common method of finding the centres for deſcribing the boards to cover a hag 


near to the bottom; I ſhall in this place ſhew how to remedy that inconvenience, 
| + © Jo find the ſweep of the boards at the top. FG. 4. 


Divide round the circumference of the dome into equal parts at 1, 2, 3, 4, 5, 6, &c. each 
diviſion to the width of a board, making proper allowance for the camber of each board; 
draw a line through the points 1, 2, to meet the axis of the dome at x; on x, as a centre, 


rizontal dome will be found in practice very inconvenient, for thoſe boards which come 


with the radii x 1 and x 2 deſcribe the two concentric circles, it will form the board G; in 


the ſame manner continue a line through the points 2 and 3 at C to meet the axis in w; then 
w is the centre for the board C; proceed in the ſame manner for the boards D, E, and F. 

Now ſuppoſe F to be the laſt board that you can conveniently find a centre, for want of 
room; on t its centre, and the radius # 5, make from t on the axis of the dome 7 a, 
equal to f 5; through the points 5 and @ draw the dotted line 5 b, to cut the other 
ſide of the circumference of the dome at; from the points 6, 7, 8, 9, 10, 11, draw 
radial lines to ö, to cut the axis of the dome at 5 k, % mn, u, o; alſo through the points 
6, 7, 8, 9, 10, 11, draw the parallels 6 c, 7 4, 8 e, &c. then will each of theſe parallel lines 
be half the length of a chord-line for each board; then take c 6 from fig. A, which transfer 
to No. 1 from c to 6 and 6; make the height c, at No. 1, equal to c i, at fig. A; and draw 
the chords i b and 76; then upon either point 6, as a centre with any radius, deſcribe an arch 
of a circle o 1 2; divide it into two equal parts at 1, and through the points 6 and 1draw 6g; 
biſect 76 in p; draw pq perpendicular; then i 6 is the length, and p q the height of the 
board G, which may be deſcribed as in fiz. 4, plate 5, of the Geomeiry. The reader 
mult obſerve, that the length of a board is of no conſequence ſo as the true ſweep is got, 
which is all that is required. Proceed in the ſame manner with No. 2, by taking d y from 


feg. A, and place it at No. 2, on each fide of d at 7 and 7, and take 4}, from fig. A, and © 


make d t at No. 2, equal to it; draw the chords 4 7 and æ 7, and biſect 7 at n; draw n a 
perpendicular; upon the other extremity at 7, as a centre, deſcribe an arch o 1 2, and biſect 
it at 1, and through tbe points 7 and 1 draw the line 7 a, to cut the perpendicular ꝝ a at a; 


but if the diſtance # 7 is too long for the length of a board, biſect the arch o 1 at b ; through 


7 and b draw 74, and draw the little chord à 7, and biſect it at t; draw f u perpendicular 

to interſect 7 4 at u; and with the chord 7 à and the height f u, deſcribe the ſegment H. 
In the ſame manner may the next board / be found, and by this means you may bring 

the ſweep of your board into the ſmalleſt compaſs, without having any recourſe to the centre. 


Suppoſe it were required to draw a tangent from & at Ns. 3, without having recourje to the centre. 


Biſect the arch $18 at Ion 8, as a centre; with a radius 8 4, deſcribe an arch e It; make 1. 
equal to /e; draw the tangent 8g. . 


Given three points in the circumference of a circle, to find any number of equi-diflant points be- 
JJyond thoſe that will be in the ſame circumference. Pe 

Fis. K. Suppoſe the three points a, h, c, to be given to one of the extreme points az 
join the other two points h and c by the lines @ b, and à c; with a radius a5, and the centre a, 
deſcribe the arch of a circle h 1 2 3; then take þ 1 and ſet it from 1 to 2, and from 2 to 3; 


"through the points 2 and 3, draw a d and @ e; then take 5 c, put the foot of your com- 


'paſs in c, and' with the other foot croſs the line a dat 4; with the ſame extent put the 


foot of your compaſs in % and with the other foot croſs the line ae at e; in the ſame 
manner you may proceed for any number of points whatever. oy 
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| 4-4 
Fic. 4'is the plan of. an elliptical Jr Bi is the jones {eQjon,, C the morteſt ſection; 
Stag in B, and. in C ſhews how to ſquare the purlines, fo that one ſide may be fair 
with the ſurface of the dome; the dotted lines from a à in B, and 16 bi in C, ſhews how 
to get the length and width of the purline in g. A; but if the ſides of the purline were made 
to ſtand perpendicular over the plan, the ſweep of it would be found in the ſame manner 
as before; then it would require no more than half the ſtuff that the other would, and | 
take only half the time in doings which i is a conſiderable Pinne og 


| 5 EE Hew 1% dene, the infule curb for the: icli fa as. it it hl oof to the ae of 
| | < ih 662d 5 the Sanne e | 


* 
—— 


„D the! le i land 4 m in fie 4, and let be or z of {be ad. width, hw h 2 


* Hy: 2 f will be the true length of the curb; becauſe YO, lection pry to > the, baſe will | 
a | * e to en of the dome. 5 . % $7; 
| 1 . I ts Et | 25 find the ribs fr this dome.” ; 12 I $1 15 a 2 1 
* — a 687 5 «f 
3 1 


| | The ribs i in this are © got i in 2:5 ſame manner as the 2 fo a niche, as directed | in page 30 
=_ „ | and if the reader uuderſtands that, he muſt Hoon this. | 


- 


To find the fun of 4 beard to Hard i in any plac of this "IF to be bent 9 to the crown. 


e 


Suppoſe you would find a board « over. a 3 cin the plan ; divide D into three parts round 

a, b,c, d, and draw à c, h c, c 6, and d e, to the centre at c; ; then take the triangle abc 

in D, and lay it downatabcinG; then draw the line c 1 1 1, &c. at right angles to ab, 

and deſcribe a rib Gto the height of the dome,, and the length to the perpendicular of the triangle 
à b c, and divide it into five equal parts; lay them along the line 1 1 1, &c. in H, and . is 

prick the mould H from the triangle a 155 c, as Se letters are marked. A board 1 will 
* be found in the ſame manner. | 5 A | 
3 5 | Mete. In the practice, you are to divide dne e of this * into” as many parts 
; Wy as you think the breadth of a board will contain; and the boards, when got out by this 

method, will fit to a very great nn this is ae into three, that the . may 

be clearly ſeen to learners, | | 
If the boards are got out for one quarter of this dome to the lows here laid Jew, the 
* 5 boards that are in the other three quarters will not require any other lines, for every board 
| in the firſt quarter will be a mould for three more boards. 
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or DOMES, WHEN PLACED OVER THE OPENINGS OF STAIR-CA8BS. 


* 
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One of the ribs of a dome being given, and the plan of the opening of a flair-caſe which is ſquare, 

and an oftagon curb at the top for a ſky-light ; to find the ribs and the curve on each fide of the 

opening of the flair-caſe, where the feat of the ribs comes, ſo that part of the dome ;ſhall be an 
oftagon finiſh, agreeable to the curb, 
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FI. 4. Let B̃ be the given rib; take any nude of perpendicular ordinates to its Ja 
at pleaſure; from the points a, c, e, g, i, I, where they interſe& its baſe, draw parallel lines to 
the ſides of the curb, returning round each diagonal, if there is more than one, till it cut the 
baſe of the angle rib D; at the points a, c, e, g, i, l, draw the ordinates of D, and prick it 
from B, will be the angle rib ; and at the points e, g, i, l at C, upon the fide of the opening 
of the ſtair-caſe, draw the perpendicular ordinates and prick C from B, agreeable to the 

letters; then the curve C will be the true place for the foot of the ribs upon the fide of the 

: NIN and the pany. Wn Tays in the middle! is a ſtraight line parallel to the horizon. ä 
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The LIP nion of a nee dome through its centre being given, the opening of the flatr- 


caſe being a ſquare as before, to find the curve D on the fide of the Neair-cafe for the 1 of the 
ribs, ſo that it ſhall finiſh to a circular curb at the top. 


6 


| On the ſide of the. 5 3 as a diameter, deſcribe a n ; D will be the true 

place for the foot of the ribs; this is evident, for every ſection of a ſemi- globe, at 9 2 
angles to its baſe, is a ſemicircle, and this is the ſame thing if truly conſidered, 8 

Note. All the ribs of this dome are cut by the rib at C as explained by the . 

7 lines ; draw round the centre a, from the points of each bracket, at c de f, to the points 4 


hg; from theſe points draw perpendicular dotted linefs, and theſe will ſhew what length 
each MATER muſt we according to its place. 


The nets ſection of a ſegment dome paſſing through its centre vals; given, the plan of the opening 
the flair=caſe being ill a ſquare, as before, to find the ſection upon each 7 ide of the 288 _ 
fer the foot of the ribs, to finiſh to a circular curb at the top. 


Let the ſeion D acroſs the angle be given, whoſe centre is &, 0 the diftance! of the 
centre from the chord I; biſect the ſide of the ſtair-caſe by the line h h, at right angles at 
the point i; from i, make 15 equal to 4; with a radius þ g, or b c, deſcribe the ſegment e; 
, mg will by the true place of the foot of the ribs; all the other leſſer ribs are cut from the 
angle rib D; all this is evident from the ſections of a globe, which is Oey deſcribed in 
the Geometry. | 


Fic, D is of the ſame nature as the others, having an ogee 308 ; the ſection Y is traced 
from E. 
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ſection B is ſimilar to the eee "__ of 1 {ans plan. eee 


a THE THEORY AND PRACTICE, &c. 


EP TS XXXIX. 


Fis; A is the plan of an elliptical domical ſky-light over a ſtair-caſe 3 3 B and 2 are the 
ann, which ſhews how to place your ribs. a 0 : 8 


* 


4. 


How to proportionate the ones of i the inf curb to any width given. 


"Ppbcred as directed in page 40 for an elliptical dome, that will determine the true length 


to the width, 


Heu to proportionate- the circumſeribing life, to. paſs 3 the ankles 0 at a; by e, Pers d, to 


have the fame Proportion as a b, and b c, the. ſides of the Nair-caſe. 
e as directed in fig, 5, plate 6, in a the Geometry. | 


To tſeribe the ls g. 


The 11 over 7 to the centre of the trammel ; in fie. 4, is a given quarter of a Gels, as is 


| ſhewn at F, and of courſe all the other ribs muſt come to the ſame height with it. _ Suppoſe 


it was required to find a rib over d p; you muſt take the full extent from d to the centre, and 
deſcribe. the quarter of an ellipſis D ; then the part over 4p will be as much of it as is wanted: 
in the ſame manner E will be deſcribed, and the part over i o is what is wanted of this rib; 


tte ſame letters are marked upon the baſes of D and E, as they are in me _ fig. 4. * > 


% 


other Trib is deſcribed i in the ſame manner. 7 ge ' 


-%, 


1 77 fu the ſeftion on each ſide f the lere for 45 Hot of the ribs to ge upon, 


Deſcribe the ſemicircle C, to c h, the width of the opening of the Rair-caſe, which will 
give the bottom of the ribs on that ſide; and deſcribe a quarter of the ellipſis B, for the 
bottom of the ribs on the other ſide, to the ſame height as C. 

This method depends on this principle, that all the parallel ſections of a oheroid. are 
ſimilar figures: therefore a vertical ſection ſtanding upon 4 b, will be ſimilar to a vertical 


ſection paſling through its centre; both will be ſimilar ellipſes : but a b is an ordinate to 

5 che conjugate. axis, and h c is an ordinate to the tranſverſe of the. cireumſcribing ellipſis; by 
conſtruction half the length of the parallelogram is to half the length of the ellipſis, as 
half the width of the parallelogram i is to half the width of the ellipſis, and a ſpheroid may be 
ſuppoſed to be generated by the revolution of a ſemi-ellipſis about its axis; hence it follows, 


that all ſections of a ſpheroid parallel to the axis are fimilar figures, conſequently the 
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5 INT RNA UU TIN 


TO 


* PRACTICAL CARPENTRY. 


" 8 


— 


PIE 


OF THE COMPARATIVE STRENGTH OF TIMBER. 


PROPOSITION L 


Tas ſtrengths of the different pieces of timber, each of the ſame length and thickneſs, are 


in proportion to the ſquare of the depth; but if the thickneſs is to be conſidered along 
with the depths, then the ſtrengths will be in proportion to the ſquare of the depth, mul- 
tiplied into the thickneſs; and if all the three are taken jointly, then the weights that will 
break each will be in proportion to the ſquare of the depth, multiplied into the thickneſs, and 
divided by the length: this is proved by the doctrine of mechanics. Hence a true rule 
will appear, for proportioning the ſtrength of timbers to one another, 


Multiply the ſquare of the depth of each piece, into its thickneſs ; and each product being divided 
by their reſpective lengths, will give the proportional ſtrength of ach. 
| TS LAMPLE 
Suppoſe three pieces of timber, of the following dimenſions : 
The firſt, 6 inches deep, 3 inches thick, and 12 feet long. 
| The ſecond, 5 inches deep, 4 inches thick, and 8 feet long. 


The third, 9 inches deep, 8 inches thick, and 15 feet long. The comparative weight 
_ that will break each piece is required, 
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OPERATIONS. 


Firſt. Second. Third. 
8 7 0 ä . 929 
36 =: 3 
3 thick + Wc. 8 thick 
Length 12)108 Length 8)100 Length 15)648(43 and a fifth. 
POD — — 2 60 
9 12 and a half 
. | 7 48 
45 
3 


\ 


Therefore the weights that will break each are nearly in proportion to the numbers 9, I2, 
and 43, leaving out the fractions, in which you will obſerve, that the number 43 is almoſt 
5 times the number 9; therefore the third piece of timber will almoſt bear 5 times as much 
weight as the firſt ; and the ſecond piece nearly once and a third the weight [of the firſt 
. ; becauſe the number 12 is once and a third greater than the number 9. 


The timber is ſuppoſed to be every where of the ſame texture, otherwiſe theſe calcula- 
tions cannot hold true. | 


PROPOSITION. u. 


Gen the length, breadth, and depth of a piece of timber; to find the depth of another 


piece whoſe length and breadth are given, fo that it ſhall bear the ſame os as the firſt 
piece, or any number of times more. 4 | 


* VU - E. - 2 : + 


Mattiply the ſquare of the depth of the firſt piece into its a and divide that pro- 
duct by its length: multiply the quotient by the number of times as you would have the 
other piece to carry more weight than the firſt, and multiply that by the length of the laſt 


piece, and divide it by its width; out of this laſt quotient extra the ſauare root, which is 
the depth required. 


EXAMPLE I 


PET a viece of timber 12 feet long, 6 inches deep 4 inches thick; 88 piece 2 20 feet 
long, 5 inches thick; requireth its depth ſo that it ſhall bear twice the weight of the firſt piece. 


” 


6 deep 


* 


6 deep 


SE  12)144 
12 

2 times 
24 

20 length 


50480 
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20)480 


Proof. 


9.7 
9.7 


679 
873 


_ ————_— 


94.09 
1.91 remainder added 


96. oo 
5 | 


—— 


75 


he 


96109. 75 or 9. 8, newly for the depth. 


8x 


187)1500 
1309 


191 


much weight as the . 
8 
155 
3 
half 7) 192 


27.4, &c. 

5 times 
I 3 
9 half the length 


La 


—_— 


308. Toy. 5 the depth nearly | 


1 | 
189 


345). 1925, &c. 


: EXAMPLE II. 


Suppoſe a piece of timber 14 feet long, $ inches deep, 3 inches thick; requireth the Jepth 
of another piece 18 feet long, 4 inches thick, ſo that the laſt piece ſhall bear five times as 


1 the length of both pieces of timber is 


| diviſible by the number 2, therefore half 


the length of each is uſed inftead of the 
whole; the anſwer will be the ſame. 


PROPOw 


„ 


: : n 
C * 5 E. n 8 
— —— 6 — nk wares ge — 8 32 
* PX; 


p. ef 19 "iy 
P 


n — Sn nn; a + 
0. —— Lhe 1 * 


— 


_ 


r 


r 
2, 
SES 
LAS 
i + 
1 
n 
4 * 
it: 
3 l 
. 1 
U. 
0 
817 8 
1 s \ 
0 ' $54 
Ap? 
1 a 
„ 

7 = 
© is 
ths 

8 
1 on 
* — 
; * 
wW * of. | 
$6 
<M br 
1 
17 BE) 
17 — 
1 
q KK K* 
? "oh 
t 
+469 
"13+ a 
8.975, 
ra Fig 
x 74 
1 
Ie 
i Hi no. 
4 5+. 
2 = 
1pÞ5% 2 
1 
I fy 
Ru 
*. 1 
9 
10 
— . 
= 
Ll 
 S* £5 
I 
3 is 
"1 58 
* 7 b 
FE Ig 
:+4-4 
FT 1.3 
1 . EI 
1 x * 
1 2 
3. 
1 — 4 
NF 
$4 
. * 
15 9 
48 
=, - 
$4; 
* 20 
: t 4 
nn 
3 3 
n 
: 195 
? x N 
W i 
1 . ty © 
4 » 
3 4 . 5 
bc 5 
[1 * 
7 1 b * 
q : 
c 4 ” 
1 
3 4 
& ;} ; 
2 \ 
1 Aa 
#4 ; n 
- i 4 
1 { 
3.5 * 
IM 
1 . 
1 3 
1 4 
' 4 
a 
K*. r 
Rei 4 
Wy. 
+ &+ 4 
? 
; . 
' * 5 
$ 657 . 
Cx 5 
5 
4 
1 ff 
a 4 
1 WW 
+ VA 
1 
11 
'E 1 4- 
1 
* 
x N > 
126.3 
+3108 
I A 12 
7 k 
* 7 
4 . 
1 15 
5 
"FP \ 
{4 «4? 
WV 14 
8 
b 60 
ad YN 
119% 
5 
4 1 
5 9 
11 
YL 
= i 4 
je $ * » 
* „ 
HER 
; Fay 
4 \ 
* 7 * 
7 oy 
2 
. - 42 I" 
2 4 7 
hy * 
-T — 
. 7 
1 — 
4 : 
F EW 4 
3 
4 i = 
©?! 4 
o A \ 
» 154 
3 
* Y : a 
35 
. 
yo 
e 
1 
4.48 
3.3808 
+, 
+T * % 
: 44 
"$300 
£14: 
$77 : 
4 " « 
pt 1 
1 i 
2 N 
7 U 
. 
1 
111 
. 
: . 
« D 15 
4 8 | 
YR 
* 
1 
. Fe = 
_ 13M L 4 
1 
l We 3 
; 
' : 
* 
WW *V LES 
* 4 z 
” i 299 
£ 1 
e 
6 
+ << 
. | 
U - 
-. 


5 _—INTRODUCTION TO 


PROPOSITION NI. 


Given the length, breadth, and depth of a piece of timber; to find the breadih of another 
piece whoſe length and depth is given, fo that the laſt piece ſhall bear the ſame weight 
as the firſt piece, or any * of times more. | 


* 


N 


b | = 


Multiply the ſquare of the depth of the firſt piece into its thickneſs; ; that divided by its 
length, multiply the quopient by the. number of times as you would have the laſt piece 
bear more than the firſt ; that being multiplied by the length of the laſt piece, and divided 
by the ſquare of its depth, this laſt quotient will be the breadth required. : 


EXAMPLE I. 


Given a piece of timber 12 feet long, 6 inches deep, 4 inches thick; and another piece 16 
feet long, 8 inches deep; requireth the thickneſs, ſo that it {hall bear twice as much weight 


as the firſt piece. | e | EN 
Or this, at ful length. 
6 5 8 s depth of the firſt piece 
3 ne | 36 | 
4 | 5 4. thickneſs of the firſt piece 
3) 144 JJ. 
48 12 | 
1 q' dx 9 the number of times ſtronger 
mt. EO: 24 
4 16 length of the laſt piece 
5 | | | 24 | ; 
8) 48 | = 
— WE 8) 384 
5 thickneſs. — 
8) 48 
| 6 thickneſs, 


EXAMPLE 


4 
* 
On 
* * 
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EXAMPLE II. 


Given a piece of timber 12 feet * 5 inches deep, 3 inches thick; and another piece 


14 feet long, 6. inches deep; requireth the thickneſs, ſo that the laſt piece may bear four times 
as much weight as the firſt piece. | 


4 


PROPOSITION IV. 


If the ſtreſs does not lay in the middle of the timber, but nearer to one end than the other, 
the ſtrength in the middle will be to the ſtrength in any other part of the timber, as 1 di- 


vided by the ſquare of half the length is to 1 divided by the rectangle of the two ſegments, 


which are os by the weight. 2 | . 


o ., 


V 5 


Suppoſe a piece of timber 20 feet long, the depth and width is immaterial ; ſuppoſe the 


ſtreſs or weight to lay five feet diſtant from one of its ends, 1 Mr from the other 


— xx . 
end 15 feet, then the“ above proportion will be - Fo ey oe — 75 as the ſtrength 


at 5 feet from the end is to tg rength at the middle, or 10 feet, or as _ 4 5 ane 
Hence it appears, that a piece of timber 20 feet long is one third ſtronger at 5 feet diſ- 


tance from the bearing, than it is in the middle, which is 10 feet, when cut in the above 
Eo. 
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EXAMPLE II. 


Suppoſe a piece of timber 30 feet long ; let the weight be applied 4 feet diſtant from one 


end, or more properly from the place where it takes its bearing, then from the other end 


it will be 26 feet, and the middle is 15 feet; then —— —-:!— = or as 33 


15 15 $24 4X26; "104 225 
4 N 1 c 
= = 7, oo or newly © 4. 
104 104 0 © ; 


Hence it appears, that a piece of timber 30 feet long will bear double the weight, and one 


ſixth more, at 4 feet diſtant from one end, than it will do in the middle, which is 15 feet 
diſtant. PR | Wh : 


Wee EXAMPLE III. 


Allowing that 266 pounds will break a beam 26 inches long, requireth the weight that will 


break the ſame beam when it lays at 5 inches from either end ; then the diſtance to the other 


end is 21 inches; 21 X 5 = 105, the half of 26 inches is 13 .*. 13 X 13 = 169; therefore the 
ſtrength at the middle of the piece is to the ſtrength at 5 inches from the end, as 


16 IS IE k 
w—_— 285 Or AS I » 2 the proportion 18 ſtated thus: 


* 
5 15 
; * 
* 


ö 69 . » . 1 8 1 h 
I : 765. 22 266 : to the weight required; | 
67s 169 | 


— [—ũü6ää 


105) 449840428 


50 7 28 854 
9 840 


5 . 


14 


From this calculation it appears, that rather more than 428 pounds will break the beam 


at 5 inches diſtant from one of its ends, if 266 pounds will break the ſame beam in the 
middle. | ES | | 58 | 


By ſimilar propoſitions the ſcantlings of any timber may be computed, ſo that they 


hall ſuſtain any given weight; for if the weight one piece will ſuſtain be known, with 


5 | ae | its 


K 
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its dimenſions, the weight that another piece will ſuſtain, of any given dimenſions, may alſo 
be computed. The reader muſt obſerve, that although the foregoing rules are mathemati- 
cally -true, yet it is impoſſible to account for knots, croſs-grained wood, &c. ſuch pieces 
being not ſo ſtrong as thoſe which are ſtraight in the grain; and if care is not taken in 
chooſing the timber for a building, ſo that the grain of the timbers runs nearly equal to 
one another, all rules which can be laid down will be baffled, and conſequently all rules 
for juſt proportion will be uſeleſs in reſpect to its ſtrength. It will be impoſſible, however, to 
eſtimate the ſtrength of timber fit for any building, or to have any true knowledge of its 
proportions, without ſome rule; as without a rule every thing muſt be done by mere conjecture. 

Timber is much weakened by its own weight, except it ſtand perpendicular, which will 
be ſhewa.in the following problems ; if a mortice is to be cut in the fide of a piece of 


timber, it will be much leſs weakened when cut near the top, than it will be if cut at 


the- bottom, provided the tenent is droye hard in to fill up the mortice. 
The bending of timber will be nearly in proportion to the weight that is laid on it; 
no beam ought to be truſted: for any long time with above one third or one fourth part 
of the we ght it will abſolutely carry; for experiment proves, that a far leſs weight will 


break a piece of timber when hung to it for wk conſiderable time, than what is rio 
to break it when firſt applied. 


r K O B 1 1 4 


Having the length and weight of a beam that can juſt ſupport a given weight, to find 


the length of another beam of the ſame ſcantling, that ſhall juſt _ with its own weight: : 
Let /= the length of the firſt beam, | 
L = the length of the ſecond; 
4 = the weight of the firſt Fam, e 199751 203. 1a If 
= the additional weight that will break N.. 


And becauſe the weights that will break beams of the ſame canding are reciprocally a8 wer | 


lengths, 


| W + x / | 
therefore 7: . 7 : % +5)  b—=#=the weight that will break the greater beam; 


2 L. 
becauſe 10 += = is the whole weight that will break the leſſer beam. | 
But the weights of beams nf the ſame ſcantling are to one another as their lengths : ; 
Whence, /: L:: 2: — = JV half the weight of the greater _ 7 oo. 


Now the ben cannot break by its own. weight, unleſs the weight of the beam be equal 
to the weight that will break it: 


5 N . * 
3 
. * ? % 


„5 707170 ——_— tn ai ations Bu! dh v8 a8 
2 0 += * 2 70 ＋＋ 4 X. | | 
= Wikia 7311 85 21 | | 


La X 1 
7 NN 2 . a Ai L conturnty /I2= * the MER of the beam that 


can ju ju tin its own weight. 1 p polu. 


— g 1 * „ —— 7 Sr E : VI 2 4 2. 5 . _ 
4 + — — * 5 oats. As, C 3 nd * ws > *- ” * 
5 l : * 2 8 2 7 7 - — — . o I? * 
> —_ » Fares wor n 1 7 h 4 — — * 1 oy » veils 
8 4 4 A 2 #; . «x * 5 * REN) * 1 1 : 5 * Ly N * N 
Y 7 ; — p LAS . — ada ae er PR .. © Cy — 8 p . 8 ; 
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Having the wa of A beam that can 7 ſupport a given weight j in the middle z to 
find the r of another b beam ſimilar to the former, ſo that it * juſt ſupport its own de 
Bl. (15429 Let d=the depth of the firſt beam ; 
ee the depth of the ſecond beam; 

a = the weight of the firſt beam; 
20 = the additional weight that will break the firſt beam: 


then will w + fort = then cle weight that will break the lefſer beam: 


And becauſe 0 weights that will break ſimilar beams are as Any ſquares "= their ir lenge 


| . rte: 2 e 42 2 _—_ 


tr Hat 2 TR 2 4* 
0 of  Gmilar bead! are as the cubes of their ebene ſides 3 ; 
8 
Hence 4* ;x3:: 7 * Wu 
5 22 2 4 2420 L 4 4 a L 
; 455, 2 N RES 7 
2” 37 2 


a n 1 f N 
N re 
Ae 20 837 011 nie = Wo 4 * 4 
© * * 


*. 4: a+ 2W: e = the depth required. 


| 


4 the . of the leſſer beam is to the weight of the leſſer beam, together with "I 
agen ä ; ſo is the depth of the leſſer beam, to the depth of the greater beam. 


9 | 2 other 3 daes will anſw-er the ſame purpoſe, for * are all pro- 
portional to one another. ERS 


* P * 


4 2 o * - 
* 
5 55 7 * 
Ne ini 577 $2597 > 13 | 5 
4 1 rw + 7 va ; *4 * 17 1 0 — 1 k * $a 
er 7 * 
. +0 * 


Suppoſe a beam whoſe weight is one pound, and its 1 10 feet, to carry a weight of 
399. 5 pounds, requireth the length of a beam fimilar to the formers of the fame matter, 
ſo that it ſhall b break with | its owe —_ 3 


80 E l 
W Fx 


* 
# 4 


; $17? and a+ 2w= ="800 4 * nn 2 241 


d=10 1 . et How . . ö 9 4 82 
T hn by u the laſt problem it will be . "ot | 


13 800 :: 2 10 
10 * | I 
4 vi d = bor Qolengthofs beam that at will break by on weight. 
AA TOM GOT A 990 231 7 . 
Mage N 5 PROBLEM 
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i F 1 
$ The weight and length of a piece of timber being given, and the additional woirht that 


will break it, to find the length of a piece of timber ſimilar to the former, ſo that this laſt 
7 of timber ſhall be the Rrongeſt poſlible : 


Put 1 = the length of the piece given, 
10 = half i its weight, | 
IW = the weight that will break it; ; 
x = the length required. 


then, becauſe the weights that will break ſimilar pieces bf timber are in proportion to the 
ſquares of their lengths, 


Fri? 
—— en nin cnt nn ne mer 


. Ja: X:: WA: 5558 the whole weight that breaks tae beam; - 


and becauſe that the weights of ſimilar beams are as the cubes of their lengths, or any other 
correſponding ſides, 


: . * 20 1 3 4 | 1 
then /3:x3.::.20 : —— the weight of the beam; 
5 A Mrz + wwe? x 
conſequently = — 2 is the weight that breaks the beam = 4 


maximum; therefore its fluxion is nothing, 


. 3 | _— FLEE 
that 7 2 Wx 2 ** — —= nothing. 
* 
2 ＋ 2 = : —.— 
7 y 5 : 
hence, * = =7 ge inn „„ 8 i 
3 W | 4 
Hence it appears from the foregoing problems, that large timber is weakened in a much | bs 
greater proportion than ſmall timber, even in ſimilar pieces, therefore a proper allowance 9 
muſt be made for the weight of the pieces, as I ſhall here ſhew by an example. 1 
Suppoſe a beam 12 feet long, and a foot ſquare, whoſe weight is 3 hundred weight, to A 
be capable of ſupporting 20 hundred weight, what weight will A beam 20 feet long, I 15 > it 
inches deep, and 12 thick, be able to +: pal wy ; 1 l 
4 1 
| | 7 
12 inches ſquare 15 . * | 
40 15 *”l 
z us 
"IS 75 I 
12 1 ul 
*  12)1728 225 1 | 
N r 12 vn 
| 2.0) 270. : : 9 
4 1 35 : ; } 
85 : H 2 | But 
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1 But the weight of both beams are as their ſolid contents; 
: therefore, 12 inches quare 15 deep- 
| | bo el bs | | 12 wide. 
el 15 144 | 180 
" 144 inches = 12 feet abe 240 length in inches 
1 . WT ge 
1 : n — 
4 © ; oo 
1 144 8 
14 43200 eu contents of the 2d beam 
1 207 36 ſolid contents of the 1k beam; 
= 1 3 N 8 
4 20736: 43200 3 114135 *r. 5 by prop. 1 
kf 3 5 BIS 
= | cwt. Ib. 
= | 20736) r29600(6,.. 28 tle * of 7G & 2 
Hf | 1 124416 _— the 2d beam 135 
25 1 84 120 | 
112 | 12 )2902, 5 
EL }_v 12) 241.875. 
5184 | 5 REI 
5184 | : 20, 19028 , 
1 20736)580608 (28 ” | 
5 41472 . 31250 
. | 15525 
1 165888 15625 
5 165888 Sr I 
| — 17, 50000 
iN 9 9 „ „ „6 6 f . 7 | 16. 
b 5 
I 8,0 | 
bl 21 cwt. 56 Ib. is the weight that will break the firſt beam, and 20 cwt. 17 Ib. 8 oz, 
yi the weight that will break the ſecond beam; deduct out of theſe half their own weight. 


20.17. 8 
- 3, . 14. .0 Half 


17...3..8 


Now 20 cwt. is the additional weight that will break the firſt beam; and 17 cwt. z lb. 

8 oz. the weight that will break the ſecond: In which the Reader will obſerve, that 17. . 3. . 8 
has a much leſs proportion to 20, than 20 cwt. 1y Ib. 8 oz. has to 21. 56. From theſe ex- 
amples the Reader may fee that a proper allowance ought to be made for all horizontal beams; 
that is, half the weights of beams ought to be deducted out of the whole weight that they 


will carry, and that will give the weight that each piece will bear, 55 
"FPS : 4 | : 


If ſeveral pieces of timber of the ſame ſcantling and length are applied one above another, 


and ſupported by props at each end, they will be no ſtronger than if they were laid ſide by ſide; 
or this, which is the ſame thing, the pieces that are applied one above another are no ſtronger 
than one ſingle piece whoſe width is the width of the ſeveral pieces collected into one, 


and its depth the depth of one of the pieces; it is therefore uſeleſs to cut a piece of timber 


lengthways, and apply the pieces ſo cut one above another, for theſe pieces are not ſo ſtrong 
as before, even if bolted. | 


VVV 


Suppoſe a girder 16 inches deep, 12 inches thick, the length is immaterial, and let the 
depth be cut lengthways in two equal pieces; then will each piece be 8 inches deep, and: 
12 inches thick, Now, according to the rule of: proportioning timber, the ſquare of 16 


inches, that is, the depth. before it was cut, is 256, and the ſquare of 8 inches is 64 but 


twice 64 is only 128, therefore it appears that the two pieces applied one above. another 
is but half the ſtrength of the ſolid piece, becauſe 256 is double 128. 


If a girder be cut lengthways in a perpendicular direction, the ends turned ' contrary; and 


then bolted together, it will be but very little ſtronger than before it was cut; for although 
the ends being turned give to the girder an equal ſtrength throughout, yet wherever a 
bolt is, there the girder will be weaker, and I am very doubtful whether it will be any 
ſtronger for this proceſs of ſawing and bolting ; and I ſay this from experience. 

If there are two pieces of timber of an equal feantling (PI. 52, fig. B), the one lying hori- 


zontal and the other inclined, the horizontal piece being ſupported at the points e and y, and 


the inclined pieee at c and d, perpendicularly over e and f, according to the principles of 


mechanics, theſe pieces will be equally ſtrong. But, to reaſon a little on this matter, let 


it be eonſidered that although the inclined piece D is longer; yet the weight has leſs effect 


upon it when placed in the middle, than the weight at y has upon the horizontal piece C. 
the weights being the ſame; it is therefore reaſonable to conclude, that in theſe poſitions. 


the one will bear equal to the other. 


The foregoing rules will be found of excellent uſe when timber is wanted to ſupport a 


great weight; for, by knowing the ſuperincumbent weight, the ſtrength may be computed to 
a great degree of: exactneſs, ſo that it ſhall be: able to ſupport the weight required. The. 
conſequence is as bad when there is too much timber, as when there is too little, for nothing 
is more requiſite than a juſt proportion throughout the whole building, ſo that the ſtrength 
of every part ſhall always be in proportion to the ſtreſs; for when there is more ſtrength 


given to ſome pieces than others, it encumbers the building, and conſequently the foundations 
are leſs capable of ſupporting. the ſuperſtructure. 


No judicious perſon, who has the care of conducting buildings, ſhould rely on tables 9 


ſcantlings, ſuch as are commonly in books; for example, in ſtory poſts the ſcantlings, ac- 
cording to ſeveral authors, are as follows: 


For 9 feet high a inches ſquare 
12 


1 X 10 
1 — 12 


Now, 
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Nov, according to this table, the ſcantlings are inereaſed in proportion to the height; but 
there is no propriety in this, for each of theſe will bear weight in proportion to the numbers 
9, 16, 25, and 36, that is, in proportion to the ſquare of their heights, 36 being 4 times 93 
therefore the piece that is 18 feet long, will bear four times as much weight as that piece 
which is 9 feet long; but the ꝙ feet piece may have a much greater weight to carry than 
an eighteen feet piece, ſuppoſe double, in this caſe it muſt be near 12. inches ſquare inſtead 
of 6. The ſame is alſo to be obſerved in breaſt- ſummers, and in floors where they are 
wanted to ſupport a great weight; but in common buildings, where there is only cuſtomary 
weights to ſupport, the common tables for floors will be near enough for practice. 

To conclude the ſubject, it may be proper to notice the following obſervations which 
ſeveral authors have judiciouſly made, viz. that in all timber there is moiſture, wherefore 
all bearing timber ought to have a moderate camber or roundneſs on the upper ſide, for till 
that moiſture is dried out the timber will ſwag with its own weight. | 

But then obſerve, that it is beſt to truſs girders when they are freſh fawn out, for by their 
drying and ſhrinking, the truſſes become more and more tight. | 
That all beams or ties be cut, or in framing forced to a roundneſs ſuch as an inch in 
twenty feet length, and chat principal rafters alſo be cut or forced in framing, as before; 
becauſe all joiſts, though ever ſo well framed, by the ſhrinking of the timber and weight of 
the covering will ſwag, ſometimes ſo much as not only to be No but to offend the = ; 
by this precaution the truſs will always appear well. | 
_- Likewiſe obſerve, that all caſe bays either in floors or roofs do not exceed twelve feet if 
| polkble, that is, do not let your joiſts in floors exceed twelve feet, nor your purlines in roofs, 
&c. but rather let their bearing be Ts nine, or ten feet ; r ſhould be regarded in form- 
| ing the plan. 
Alſo, in bridging gots, "I not e le Your hinting or frrong joiſ hore three, des or five 
feet apart, and that your bridging or common. joiſts are not above ten or twelve inches 
apart, that is, between one joiſt and another. 2940 | 
5 Alſo, in fitting down tie beams upon the wall plates, never to make your cocking too 
large, nor yet too near the outſide of the wall plate, for the grain of the wood being cut 
acroſs in the tie beam, the piece that remains upon its end will be apt to ſplit off, but 
keeping it near the inſide will tend to ſecure Its - Ser plate 32, at the Re, where the 
dimenſions are figured. 2 : 
Likewiſe obſerve, never to make double tenents for bearing uſes, ſuch as binding joiſts, 
common joiſts, or purlines; for, in the firſt place, it very much weakens whatever you frame 
it into, and in the ſecond place it is a rarity to have a draught in both tenents, that is, to 
draw both joints cloſe, for the pin in paſſing through both tenents, if there is a draught i in 
each, will bend ſo much that, without it is as tough as wire, it muſt needs break in driving, 
and conſequently do more hurt than good. | [423 98) 
0 > Roofs will be much ſtronger if the purlines are notched above the prindipat rafters, than 
if they are framed into the ſide of the principals; for by this means, when any weight is 
applied in the middle of the purline it cannot bend, being confined by the other rafters, 
and if it do, the ſides of the other rafters muſt needs bend along with it, conſequently it 
AL „„ the ſtrength of all the other rafters ſide-ways added to it. 
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PRACTICAL CARPENTRY. 
= PLATE 1. 1 . 


A al B ſhews the method of truſſing girders, as is ales dy! the greateſt maſters at this time. 
C is a horizontal ſection of B. 


D is a ſection of the but ment, by cutting acrofs a h in A. 


E and F ſhews the two ſides of the king-bolt, at c in 4, which is made with a wedge- way 


upon the * ſo that it may force out the truſſes upon the butments. 


7: tiehten the girders. 


Your 6015 1 to be let cloſe in to the ſides of the girder, about an inch and a half on 


each ſide, and the head of your king- bolt ought to be greaſed, fo that it may ſlide freely | 


paſt the ends of the truſſes; firſt ſcrew your girder cloſe ſideways, then proceed to turn 
the nut of the king-bolt, and another perſon to hit the head at c of the king, with a mallet, 


which will make id ſtart every time it is hit, and give freſh eaſe at every turning of the nut, 


ſo that you may camber the girder to any degree that Fog ſhall have * for, but gene- 
rally not above an inch in twenty feet. 


ns - The ſections D, E, and H are to one eighth part of the real ſize. 


* 4 TE XII. 


hs contains the moſt ſimple conſtruction of roofs, 


8 41 js calculated for a ſmall building; at one end of the colar-beam is the Car- 


pentersꝰ boaſt, what they | term a dove-tail tenent ; but I think rather a rule Joint, as it is 
worked out to a centre. This roof will do for an extent of 20 or 25 feet. 4 


' Fio. Bris a truſs for a roof, the purlines to be notched upon the principal rafters, as 


will be deſcribed in the following plates of ledgment roofs : this roof may be well calculated. 
for an extent of 3o or 35 feet, the height one fourth of the ſpan for flate coverings, 


Fis. Cis a ſimple conſtruction of a roof, for the 17 5 finiſh of x 4 dome, which wil 
er to any of the above extents. | 
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- will be little occaſion for truſſing the roof; then the purlines may be truſſed, which will ſave 
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Fic. Ais a roof for the pete to be framed in, and the common N to come fair 


Fis. Bis a roof calculated for a greater extent = any of the foregoing rok; and may 
well extend 50 or 60 feet. Here likewiſe is ſhewn the connection of the roof in the walls. 
Fic. C's a roof ſupported by two queens, inſtead of a * to give room for A paſſage 


or any other convenieney in the roof. 


* . 4 
* y 1 . « © 
q Y R 7 , 
. . = as 1 : F 4 a 
e oh. 
» 


FI A ov - XL. 


This 0611 is ele for a . of Gooiy: or be beet 


You will 4 in this, and the foregoing roofs, that the truſſes are the ſame in number 
as the purlines which they have to ſupport ; for how abſurd it is to give a roof more ſtrength 
than neceſſary but, on the other hand, the conſequence will be dangerous if her 

Fi. A is a deſign of a roof for a theatre, which may extend from 80 to 90 feet.” 

As it happens frequently i in buildings that walls run acroſs the roof, in ſuch caſes there 


one or two pair of principals, which is a conſiderable advantage. ' 


FIG. Bis a roof of this _ which en the ends of the: DEER and 0 1051 b 
truſs the purline. 


Y, E, and F, are the. method of bat timber. . AS HDR 


o 
— 
v - 


« f : 
| | (3 
1 4 2 , by " _ . . , 


| 1 
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"is the Uh diane, to — tenented into the beam. at a ** 1 he <7 Al 7 50 a c and } 4 like. is 
wiſe to be let in with a ſmall tenent to the beam, as it ſhould project about an inch on each 


fide of the beam, to take the niger. of the pole Blas which will diſebarge the weight A 
from the tenent. 


FIS. B is a roof Ka A for ea rooms. . 
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Fis. C wens the method of framing a bridge * 
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PRACTICAL CARPENTRY, = 
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nt p L ATE x1 VI. 


Pie. A is a un of an M roof, which is uſeful i in ſome caſes where the ſpan is great, 
and no wall between, and the roof is required not to appear of a great height z but this 
ſeldom happens in practice, for if there is any wall between the external walls, the roofs are 
in general made double, as are ſhewn at lat CB, and C. 


1 A SEL: XLVIL 


Fro. 4is a &fign for a church roof, the extent marked on the plate. 
Fi. Bis a deſign of the ſame kind, but may be applied to an extent much greater. Theſe 


a two roofs, when finiſhed, will be the ſame in every reſpect as the Welch groin deſcribed in 


plate 23; as the manner there ſhewn of fixing the ribs will not be different in this, I refer 
5 the reader to the deſcription of that plate. 5 


Fi. Cis another 1 523 for a church roof, where the cling over the galleries i is fo finiſh 


bexel. 


* 4 


PLATE XLVIN. 


"P16. 71 is 2 4 for a pal roof ; B kw 1 framing the curb for it to 
ſtand upon, the ſection of the curb Fn. alſo ſhewn upon the bottom of fig. A. 
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2 - r _ «a * » * 4% 
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PLATE XIIX. 


- 


- Tis, Fs another deſign 7 a dme roof; the bottom of i it is made into a very narrom 
compaſs in order to gain room within the dome. 


Ficures B and Care deſigns for circular and aliptical truſſes for OR. Ke. Theſe truſſes 
5 my: -alſo be Wn to roofs where there is no cavity Pegg within. 
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F16. 4 is a dg for & for) poſt and breſt-ſumm ers 

Fi. Bis a deſign for a bridge. s a ſection acroſs. ! part of the F which 
— agg E fliews half the plan of the bridgings. 4 rr i 
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PART I. of the Theory and Practice of Joinery. 


Be 


Lo 


: . - PRINCIPLES of e Ver STAIR-CASES. 


| I AM now going to enter upon a ſubjeR, which wants more particularly to be laid dowry 
by new methods, than any of the others which I have before touched upon; as the methods 
laid down by all authors on the ſubject are grounded upon erroneous principles, without 


any proper foundation, and not conſidering it truly according to its nature. For it is evident, 

that if a cylinder is any how cut, but not parallel to the baſe, that ſection will be an ellipſis; and 
if the cylinder is perpendicular, the ſection will alſo be perpendicular to the baſe, or plumb 
from every point in it to every correſponding point in the baſe or plan: and likewiſe, if you 
ſuppoſe any other ſection to be cut under the former, and parallel to it, then the ellipſis under 


will be the ſame as that above; and therefore I ſay, if a mould is made to this ellipſis, let it 


be drawn upon the upper fide of a plain piece, of wood, of a parallel thickneſs ; 3 then if the 
bevel where the ellipſis cuts the cylinder be applied to either of the extremes upon the edge, 
and the ſame mould being applied from the rake of that line to the under fide, then let 


the plank be cut out between the rake of the upper and under lines; and if this is taken into 


conſideration, it will appear that hand-rails are the ſections of cylinders, and conſequently 
the rules for drawing them will be the ſame as thoſe for Bading the ſection of a cylinder, 
which has been explained in the Geometry, ſee plate 9 and its explanation; or if they are 
made in ſeveral different pieces, they will ſtill be ſome Portion of a «Os which are all 


explained in the 001? before mentioned, 


34475 Mt 
To draw the firm f a panda, 


In fg. A make an equilateral ' triangle owt upon its width, as divide it into five equal 
parts, and from one part on each hide draw z.s and y , then f g and m are the centres, 


I m being made E to Ig; the centres are found the ſame for the upper ſide. 


Tb form if the rail being given, to draw the mitre cap. 
Let the _ of the cap be three inches and a half, and make the diſtance of - the | 


inſidè circle from the outſide circle the projection of the noſe on each ſide of the rail, and 


draw the mitre 2 and p o; then continue parallel lines down to the mitre p o, put the foot 


of your compaſs in the centre of the cap, and circle the parallel lines round to ace g and 7, 


and draw the ordinates ab, cd, ef, &c. and then PEI the cap to the rail according to the 


letters, 
How to draw the form of the cap for the mitre ta come to the centre. 


It is only drawing the parallel lines from the rail to the mitre wherever it is, and circling 


them round to the ordinates, wu ſo pricked from the rail, and the * is done. 
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THE THEORY AND PRACTICE or JOINERY. 59 


To draw the ſcroll of a hand-rail, 


In fig. 4 make a circle three inches and a half diameter, divide the diameter into three 
equal parts, and make a ſquare in the centre of the eye to one of thoſe parts, and divide each 

; fide of the ſquare into fix equal parts; this ſquare is ſhewn in E, at the bottom, in full ſize 
for practice, and laid in the ſame poſition as the little ſquare above, ſo that the centres 
may be more readily found, which are all marked in a regular poſition; the centre at 1 
draws from i round to #4, the centre at 2 draws from & to /, and the centre at 3 draws 
from / to m, &c. which will complete the outſide revolution at 4, with the centre c; then 


ſet the thickneſs of the rail from a to J and go the reverſe way to draw the inlude 3 ; then the 
ſeroll will be e 
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| To draw the curtail ſtep. | is 

Set the balliſters in their proper places on each quarter of the ſcroll in Wy ; the firſt 

| balliſter ſhews the return of the noſing round the ſtep, the ſecond balliſter is placed at the 

beginning of the twiſt, and the third balliſter a quarter diſtant, and ſtraight with the front of 

the laſt riſer : then ſet the projection of your noſing without, and draw it all round equal 
diſtant from the ſcroll, which will give the form of the curtail. 


Lo draw the face mould for Huaring the twiſt part of the ſeroll. 
Vou will obſerve here, that the joint is made at 3, 6, juſt to clear the ſide of the fcroll ; 


draw ordinates acroſs the ſcroll at diſcretion, to cut the line d b, a b c being the pitch-board ; 
take notice that lines be drawn from 3 and 6 to meet 4h, fo that you may have the ſaid 
points exact at 3 and 6 in your face mould, then take the line d b, and mark the places of 


the ordinates upon a rod, : and transfer the diviſions to d & in B, then trace B, from fig. A, 


n to the marks. 
To find the falling mould C. 


In Gab e is che pitch-board; the height is divided into fix parts, to give the level of the 
ſcroll, the diſtance a d, 1s from the face of the riſer to the beginning of the twiſt ; and the 
diſtance from d to & in G is the ſtretch out from a, the beginning of the twiſt round. to h 
in fig, A; each being any point taken at diſcretion, more than the firſt quarter ; divide the 
level of the ſcroll, and the rake of the pitch-board, into a like number of parts, and complete 

the top edge of the would by ren lines, and the under edge parallel to it to the depth 


of the rall. | 
Ha to find the paralld thickneſs of Ruff for the twiſt ad ſcroll. 


Take the compaſs round 4h c de, to 6, in fg. A, and ſtretch it out upon the baſe of the 
pitch- board from d to g; draw g h perpendicular to interſect with the top of the mould; 
then draw the dotted line h f, parallel to the level of the ſcroll both ways; then take the 
diſtance 6 1, in fig. A, that is, the length of the plan, for the twiſt part, and ſet it from d to e 
in C, and draw e 7 perpendicular, to cut the parallel Fh; then draw a dotted line through y, 

parallel to c b, the longeſt fide of the pitch-board, which gives the thickneſs of ſtuff for the 
twiſt, about three inches and a half; and the PIER line from f to the baſe, ſhews the 


el of the ſcroll. | 
Note, | The falling mould D, for the outſide, is found in the ſame manner as the other 
falling mould C. 
I 2 1 5 ale” ; 
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6 THE THEORY AND-PRACTICE OF. JOINERY, 


PLATE LV. 


As the method of getting a ſcroll out of a folid piece of wood, having the grain of che 
wood to run in the ſame direction with the rail, is far preferable to any of the other methods, 
with joints in them, being much ſtronger than any other ſcroll with one or two joints, 
and much more beautiful when executed, as no joint can be ſeen, and conſequently no dif- 


be | ference in the grain of the wood at the fame place. 1 ſhall here give you a ſpecimen, the 
method for deſcribing a RING being Oy given in the laſt plate ; 5 1252 e the falling 


mould. 
| How to find the raking or face ks, - 


#3 
: a * 


Place your viech-board, abc, in fig. D, as in the laſt plate; then 1 a acroſs 
the ſcroll at diſcretion, and take the length of the line d b, with its diviſions on the longeſt 
fide of the pitch-board, and lay it on dbin E; then the ordinates being drawn in it 
5 Will be RI. from fe. D, as the letters direct. 


: How to find the. parallel thickneſs of Auf. - 


55 : Let a b c be the pitch-board, in F, and let the level of the ſcroll riſe one ſixth, as in the 
= laſt plate; and from the end of the pitch-board at 6, ſet from 5 to d half the thickneſs of the 
| balliſter, to the infide ; then ſet from d to e half the width of the rail; and draw the form 
ol the rail on the end at e, the point ö being where the front of the riſer comes, then 
= point e will be the projection of the rail before it; then draw a dotted line to touch 
the noſe of the ſcroll, parallel with c 5, the longeſt fide of the pitch-board, chen will the 
. diſtance between this dotted line and the under tip of the ſcroll ſhew the true thickneſs 
of ſtuff, which is nearly five inches and a half : but there is no occaſion for the thickneſs to 
come quite to the under fide ; if it comes to the under fide of the hollow, it will be quite 
ſufficient, as a little bit glued under the hollow could not be diſcernible, and can be no 

burt to the ſeroll, therefore a piece about four inches and a half will do. | 


n 


P 


Pio. A is a ſcroll of a ſmaller ſize; drawn in the ſame manner and with the ſame centres 
as the others are, but with a centre leſs. The method of finding the RY mould and 
thickneſs of ſtuff are the ſame as 4 * ; 
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PLATE LVII. 


To find the face mould of a flair-caſe, fo that when ſet to its proper rake it will be perpendicular 


to the plan whereon it ſtands for a level landing, as is ſhewn in the laſt plute. 


In fg. 4 draw the central line 5 g, parallel to the ſides of the rail; on the right line þ g, 
apply the pitch-board of a common ſtep; from 7 to 4 draw ordinates n d, Me, lf, 4 85 and 
i &, at diſcretion, taking care that one of the lines, as & g, touch the inſide of the rail at 


the point g, ſo that you may obtain the ſame point exactly in the face mould; then take 


the diviſions ghg fe d, from g, and apply them at B from % ge d; from theſe points 
draw the ordinates of B, and prick them from the plan, as the letters explain; then B will 
be the mould * 


'To * the falling mould. 


Divide the radius of the circle into four equal parts, and ſet three of theſe parts from 4 
to b; through » and v, the extremities of the diameter of the rail, draw b n and b v, to cut 
the tangent line at the points c and g; then will c d be the circumference of the rail, which 
is applied from c to 4, at C as a baſe line; make c e the height of a ſtep ; draw the hypo- 
tenuſe e d, at the point e and 4; apply the pitch-board of a common ſtep at each end of 


their baſes, parallel to c d, make d F equal to d e, if it will admit of it, and by theſe lengths 
eaſe off the corners by the common method of interſecting lines; hen draw a line parallel | 


to it, for the upper edge of the mould. 


25 find 2 the parallel thickneſs of. Auf 


The ſame falling 1 is again ſhewn diſtinctly at D; biſect the line d c, at o; divide 
ee into any number of parts, as 6; on c, as a centre, deſcribe a quarter of a circle to the 


radius of the rail; divide the arch alſo into fix equal parts; from the points cg in, draw 


the parallel lines e / 9 b, i h In, uo; from the equal diviſions in the arch, draw the per- 

pendiculars of 1h, 2 4, 3 m, 40, and 5.4, to interſect the parallel lines at F hkmogz 
through the points draw a curve line; draw a right line 1 m, parallel to / t, to touch the 
W then is the Giftance. from tos the wee thickneſs of ſtuff. 
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„ THE THEORY AND FRAQITOE OF JOINERY, 


* 


PLATE Lyn 


wa bee a face mould of a rail for a large epening on a level landing. | 


Let fig: A be the plan of the rail; through the centre C draw the diameter s x, and produce 
it to A; alſo produce the ſide of the rail out to 2; then take the diameter 2 5, put the foot 
of your compaſs in „ and croſs the line A 2 at A; through A and y draw the line 4 2, 
cutting the ſide of the rail Produced at 23 then the diſtance from 2 to 2 is half the arch 
line of the rail; take the diſtance z 2, and place it on the right line v v at G, on each 
. | fide of io, to v and v; draw vB and v c, each perpendicular to the right line © v, and 

equal to the height of a ſtep; make c E and B Þ parallel to v v, each equal to the tread of a 
ſtep; draw the hypotenuſe v c, and the common pitch-boards v s D and c E r, at each end; 
make v H equal to v D, and C G equal to CF; and eaſe off the angles 6 © F and p v H by 
the common method of interſecting lines, which will give the curve of the under edge of 
the falling mould; draw a line parallel to it, equal to the thickneſs of the rail, will give 
the upper edge; ; produce the line v out to y, from the middle w of the line vo, at G; 
mike ww y equal to 20 y at the plan fig. D; y being the place of the Joint upon' the plan, 
draw the line y 2 1 perpendicular to v v, cutting the upper ſide of the falling mould at 2, 
and the under fide at- ; from 1 draw the'line 1 6, parallel to v v, cutting the line 8 w, 
produced to 6; draw a tangent line M; parallel to the chord à b, at the plan B, to the 
chord a b draw any number of indefinite perpendiculars, obſerving to draw a perpendicular 
through every joint, as from the joint ag and 5; then take the diſtance 1 2 from your 
falling mould at G, and ſet it from M to O of the plan at B; alſo from L make L wo 
equal to 6 78 at G, then the ſhaded parts at N © and mM © are ſections of the rail; then 
draw a line o b, to touch the corners of the ſections at o and b; at the points o, a, d, e, f, 
25 b, b, and p, draw perpendiculars to o 5; then C . . from the DAE at 85 as the 
Letters Os wy be the't true face mould. 


FIG. Dj is a plan of the ſame Gan, 8 the hs. mould. at E, when forung; «hich will 
be a very great ſaving of ſtuff; and not much more trouble in laying it down when properly 
anderſtood. TI method will be clearly explained in the following pages. 
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THE THEORY AND PRACTICE OF JOINERY. 6g 


PLATE IX. 


75 draw the felling mould of a rail having a quarter ſpace in it z thence to nd the face moulds of 


the circular part. 


At the plan fig. 4, a c is the ſtretch out of half the circular part of the rail, Found by 
| | the ſame method as in the foregoing plates; or it may he found more exactly thus: Divide 
tte radius into four equal parts, and ſet three of the diviſions out to 3, and draw a line from 
3 to ö, cutting the ſide of the rail produced at a *; from the point F in the right line hg 
at B, make f h, and fg, each equal to the ftretch' out of half the rail, that is, equal to @ c, 
fig. A; draw the perpendiculars h o, fl, and gt; at B apply the pitch board of a common 
| ſtep at F; through the point ?, draw f 4, parallel to g h, cutting the line fl, at &; from to / 
ſet up the height of the four winders; through / draw I n, parallel to g h, cutting 
the line ho, at n; from n make n „ equal to the height of a ſtep, for the. quarter ſpace 
155 upon the landing which only riſes one ſtep; draw the hypotenuſe /o; again, draw 
o þ parallel to g h, and p q; perpendicular to o þ, draw ge; then op q is the pitch-board of. 
another common ſtep above the winders ; then theſe angles being eaſed off by the 
method of interſecting lines, the falling mould will be completed, as in the laſt plate; 
make F and F v, from 5, equal to a 4, fig. A, that is, the ſtretch out from the middle of 
the arch at 5, to the joint; draw v x, and 2 parallel to F]; then take the heights from x 
toy and z, and ſet them from A to B and c, will give the ſection B c ; then take m / from 
the falling mould, and from D make v E equal to it, will give the ſection Þ E; then take 
wx from B, and make F 6, at E, equal to it; from w, draw wv r, parallel to g h, cutting 
Fmatr; from r take the heights from m and , and ſet up theſe heights from R, to 1 and K 
at E, it will give the ſection 1 K; then the face moulds upon D and E will be traced as di- 
rected in the laſt . 


* The line ac is nearly equal to the ſemicircumference, and is the moſt exact of any that ever has yet been 
fhewn by a geometrical method; it may be depended on in practice; it is abſolutely impoſſible to find a right 
line exactly equal to the circumference of a circle; this has exerciſed the attention of the greateſt mathema- 
üicians in every age. | 


PLATE LX. wants no explanation. 
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„% THE THEORY AND PRACTICE or JOINERY, 


PLA T E IXI. 


= row e I nn . 8 part, a3 is ſhewn ” 


the loft plate, thence to find the face mould. 


JI oo deſeribe every onirelta in this, would almoſt be repeating what has LR already 
deſcribed in the laſt plate q the heights are marked the fame upon-the falling mould at D. 


as they are at the face mould, which will give the heights of the ſections of the rail; and 


the face mould at C is traced. from the plan B, according to the letters; In plate 60 is 


ſhewn the ſame thing, only with this difference, that the face mould is partly ſtraight at 
one end, becauſe the joint muſt have been weaker, had it been made where the cir- 
cular part of the rail begins, as is ſhewn in this plate; but the method of tracing this is 
nothing different from the other in the laſt plate: Only 1 would have the reader to obſerve, 


in plate 60, that ordinates are drawn through the places where the circular part begins, 


which will give the ſame points on the face mould; for, by this means, you will be able to 
determine what part of the face mould is exactly ſtraight, and where the erooked place of 
your mould begins, I hope the reader will underſtand the ſame thing in the following 


plates, without being told a ſecond time. G ſhews the application of the mould to the 


plank ; take the bevel at H, and apply it to the edge of the plank at D, and draw the 
line ic; then apply your mould to the top of the plank, keeping one corner of it io the 


point B, and the other corner cloſe to the ſame edge of the plank; then draw the top 


face of the plank by your mould ; then take your D to the e e 
in the ſame manner. | | | 
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THE THEORY AND PRACTICE OF JOINERY; 6% 


| How to draw the face moulds of an elliptic fair. 7 


The plan and ſection being laid down as in plate 62, the reader will obſerve, that the 
ends of the ſteps are equally divided at each end; that is, they are equally divided round the 
elliptic wall, and alſo at the rail. In this plate, the rail is laid down to a larger ſize than 
that in the laſt plate; the plan of this rail muſt be divided round, into as many equal 
parts as there are ſteps ; then take the treads of as many ſteps as you pleaſe, ſuppoſe. 8, and 
let þ b, at fig. H, be the tread of 8 ſteps from H; on the perpendicular h m, ſet up theheight 
of as many ſteps, that is, 8; and draw the hypotenuſe m h, which will give the under edge 
of the falling mould. The reader will obſerve, that this falling mould will be a ſtraight 
line, excepting a little turn at the landing and at the ſcroll, where the rail muſt have a little 
bend at theſe places, in order to bring it level to the landing and to-the ſcroll; then mark 
the plan of your rail in as many places as you would have pieces in your rail (in this plan 
are three); then draw a chord line for each piece to the joints; alſo draw lines parallel to 
the chords, to touch the convex fide of the plan of the rail; from every joint draw per- 
pendiculars to their reſpective chords. Now the tread of the middle piece at C being Juſt 
8 ſteps, the height of the ſection from þ to m is 8 ſteps; and the ſeftion mn is the 
ſame as n n on the falling mould, and the ſection h i is the ſame height as h i upon the 
falling mould; then draw a line to touch the ſections, and complete your face mould as 
in the foregoing plates, each of the other pieces at F and G, the treads, being fix ſteps ; 
therefore, from your falling mould ſet the ſtretch of 6 ſteps; from h to H draw H /, parallel 
to h n, then H & will give the * of the ſections at D and E; every thing elſe n 
: to the letters. 


| Note. By the ſtretch out of 8 ſteps, or any other number, is not . on the chord; 
but it is the ſtretch out round the convex fide of the rail, or what ſome people call the inſide. 
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N THE THEORY AND PRACTICE or JOINERY. 


#4 


the rail; then draw lines from m, u, o, p, through 6, 7, 8, 9, will be the plan of the ſteps. 
. To find the face mould of a rail, fo that it may be got out of the leaft thicknef of tuff poſſible, 


Lay down the plan of the rail at any convenient place, as No. 3; draw the chords of 

the rail o and o p, from the centre K draw k E, perpendicular to the chord x o, cutting the 

> _ outſide of the rail at c; in the ſame manner draw the chord wx, at the plan, fig. 4; from 
the centre g, draw g / perpendicular to it, cutting the outſide of the rail at /; from c draw a 


„((o V to eut the tangent line at v; draw a line v E, parallel to H; from the joint of the 


rail at h draw h B, alſo parallel to 4 E, interſecting the under ſide of the rail at a, and the 
top ſide at B83; draw from A a line A F parallel & q from F, at No. 3; make r O E equal 
to F G H, at No. 1; from C, at No. 3, make © E equal to c Dx, at No. 1; and make 
A B, at No. 3, from 4, equal to A B, at No. 1; draw a line B R, for the chord of the 
mould to touch the ſhaded ſections, perpendicular to & o and A ; from E draw E M, per- 
pendicular to 83 R; make ci, at No. 2, equal to 1 c, at No. 3; make i e perpendicular to 
c i, equal to E L, at No. 3; make 1. M equal to ce, at No. 2; from E draw E T, parallel 
to A F, cutting the chord line BR at 1; from the points r and M, draw the line 1 M, 
then T M will be one of the ordinates; all the other ordinates are drawn at diſcretion, parallel 
to it, and completed in the ſame manner as is ſhewa in plate 9, for the ſections of a 
cylinder, 5 2 ep 5 9 | 
The reader will take notice, before the face mould at No. 3 can be applied, the edge of 
the plank muſt be firſt bevelled according to No. 2; then the plumb-line will be drawn on 
the bevelled edge of the plank, by the bevel that is drawn at No. 3. | 
Nate. By this method of proceeding, a three inch plank will almoſt be ſufficient for 
any rail of this kind however it ramp; whereas in many cafes, by the common method, it 
may require a plank five or fix inches thick. Many other advantages will attend the manner 
of ſetting out this plan; I ſhall mention one or two: in fixing the banniſters, they will be 
all regular, and the ſtring board will be as eaſy as the rail itſelf ; the ſkirting will alſo be 
6 quite regular, for the ends of the ſteps are wider and wider as they go round to the middle 
| of the ſemicircle; laſtly, a blackſmith may put up an iron rail with very little trouble, the 
banniſters being all regular; whereas no other ** will admit of it, unleſs it is ſet out in 
this manner. | " Z ' | 
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nE THEORY AND PRACTICE OF JOINERY, 6y 


PLATE LNY. 
275 A1 the ſteß of a flair winding round one of the quarters to a level landing. 


Find the ſtretch out round half the circular part of the rail, as directed for the foregoing 
plates, and complete the falling mould as directed in the laſt plate, for the winding part of 
the rail, which is ſix ſteps from f to w; in order to bring the rail with an eaſy turn round te 
the landing, ſet off the height of another ſtep from « to 7, and let the under edge of the 
rail be half the height of a ſtep: above that to c; or it may be more, according to the diſ- 

cretion of the workman ; then the rail will be half the height of a ſtep more upon the land- 
ing than it is upon the winders; through c draw c /, parallel to the baſe, and continue the 
line 2 «, that forms the interſection below for the winders up to D, and eaſe off the angle 
u Dc by interſeAing lines, will give the under edge of the mould turning up to the landing: 


in order that the laſt ſtep beyond the quarter fhould alſo follow the mould, draw a line 


through 7, the height of the laſt ſtep, parallel to u b, or c c, cutting the under fide of the 


falling mould at a; through 4 draw A B, parallel to c 7; then z B is the tread of the laſt 
ſtep at the rail, which is ſet from g to x. The face moulds at D and Fare completed in 


the ſame manner as directed in the laſt plate, and the mould in plate 58, at fig. D, is alſo 
laid down. by the ſame method, the height of the ſections being taken from the falling 
mould that correſponds to that place of the rail which the face mould is made for; and the 
bevels that are laid down above each face mould will ſhew how much you muſt bevel the 
edge of your plank, before you can apply the face moulds to the plank ; then draw the plumb 


of your rail, upon the bevelled edge, by the other bevels that are ſhewn at the ſeCtions ; 
then apply your mould to each fide of the plank, keeping it fair with the bevelled edge, 


the * as in other caſes before mentioned. 
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68 THE THEORY AND PRACTICE or JOINERY. 


PLATE LXVI. 


This plate mend the method of capping an iron rail, upon 5855 = ſame principles as the 
_— but 12 leſs trouble. 5 | 


2 


a | How to fnd the thickneſs of Nuff for capping of an i iron rail. 


WT Ss a. re broad niece of wood, as b, upon the top of che iron, upon the place PAP is to 
be capped,-and turn it round upon the iron, till you ſee the greateſt ſpace between the iron 


and wood to be as little as poſſible ; then the * ſpace will ſhew what thickneſs m be 
added to the e thicknel of the rail. | | 


How to find the plumb of the piece, for the application if your mould. 


After having Wand what thickneſs of ſtuff will Joi apply 0 _ ſolid = dſl, , to its 
place, then let one of the * as d e, be cut plumb. 


ia to trace the IM de off the plank to the i iron, aue of the er Henk 


Make: a EIT as c, with a ſteel point in the upper end, and let it be notched out, ſo 
that when it is applied on each fide of the balliſter, it may juſt leave the thickneſs of the rail 
between each point; 3. then take your pricker c, and prick your piece 6, at every balliſter; 
always keeping your pricker cloſe to every balliſter. This. being done both outſide and 
inſide, if you inſped C it will make it plain, where you ſee the ſides of the plank flatted out, 
which ſhews upon the under ſide at the black dots; ſtrike a plumb- line d e, upon the end 
of your plank 5, and this plumb-line will ſhew how the top is to be pricked off from the 
bottom, which you ſee at C; the under fide is ſquared over to the edge, from your pricked 
points, and from thence drawn acroſs the edge to the rake, which is formed by the plumb. 
upon the edge, then ſquared over the top fide, and then it is to be pricked off from a line 
| drawn from the point d, in the end ſection D, which the plumb- line gives upon the end, 

along the top face of the plank, parallel to the edge, and not from the ſquare edge of the 
plank. | | 
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THE THEORY AND PRACTICE OF JOINERY. 69 


PL AT E LXVII. 


This plate ſhews the method of gluing a rail in thickneſſes; but if T muſt give my 
opinion, a rail got out of the ſolid is much more preferable, although you are obliged to 
have more end joints in it; but if your joints are well ſcrewed together, a ſolid rail has 
a more beautiful appearance than a rail glued up, having ſo many different thickneſſes of 
glue, which makes it have a black and naſty look with it ; if a perſon is ever ſo careful, the 
Joints will {till ſhew, and this rail in itſelf having a natural tendency to ſpring, the leaſt 
dampneſs will make it give way in time; but as this is held by ſome a very valuable ac- 
quiſition, I ſhall proceed to lay down the moulds for it. „ ee a EE 


To ſhew the application of the outſide and inſide falling moulds to the upper and under faces of the 
Plant, to give it the form of the twiſt, | | 


Ab is the ſtretch out of the greateſt circle in B, and a c the height of the ſteps ; again, 
de is the compaſs of the leſſer circle, ſet in the middle between a b and 4 f, the height of 
the ſteps, the ſame with a c therefore the triangle a bc is the pitch- board of the inſide 
falling mould; and þ mat the bottom, and z þ c at the top, are the pitch-boards of two 
common ſteps ; which lines, when interſected, will give the under line of the inſide falling 
mould. In the ſame manner df e, with the two common ſteps # g f at the top, and en 
at the bottom, will give the under line of the outſide falling mould. The top lines are 
only drawn parallel to the under lines to the thickneſs of the rail. 8 5 


Huu to apply theſe moulds to the plank, 


Draw a line t p, to touch the moulds ſo laid down in two places, and as both moulds in- 
terſe together at q; then drary a ſquare line p , upon the top of your plank, at the ſame 
diſtance as p q is from the bottom ends of your moulds, and this line being ſquared acroſs 
the edge, and from thence acroſs the under fide ; then ſet the diſtance pg on both ſides of 
your plank, from the ſame edge, and Jikewiſe ſquare over 15 r, at the diſtance pf, on your 
' plank, on both ſides, then ſet the diſtance of 7 from f upon the top ſide of your plank, and 

ſet the diſtance of s # upon the under ſide; you will obſerve to mark the point q upon both 
your moulds, then apply your outſide falling mould to the top of your plank, making the 
point q to coincide with the ſame point'q in the plank, and make the front of the falling 
mould to come to r, and with this mould, placed in this poſition, draw the upper face of your 
plank with it, and in like manner apply your inſide falling mould, that is, by applying the 
point q to the ſame point q in the plank, on the under fide, and let the front edge be to in 
the plank ; then draw the under fide; your plank being ſuppoſed of a ſufficient thickneſs, 
making allowance for the ſaw cuts, and plaining up your veneers, this plank, when cut out 
twiſted to thoſe lines will be the true form of your veneers :- the piece being thus formed, 
you are to cut your veneers the other way into thickneſſes as you think they will bend eaſy, 


and ſo I ſhall leave you to complete the rail. | | 
There is one thing that I would have you take notice of here, the general cuſtom among 
workmen to keep the hand rail higheſt upon the winding part of the ſtairs, on the ſuppo- 
ſition of a perſon coming down ſtairs being liable to fall over the rail, when the deſcent is 
very rapid; and therefore to remedy that inconvenience, I have all along made the under 
ſide of the falling mould, or the under fide of the rail, which is the ſame thing, to be equi- 
diſtant upon the rake from the face of the riſers, which will cauſe the upper ſide of the rail 
to run higher on the rake, than the height of the rail above the common ſteps, and the quicker 
the aſcent is, the difference will be greater. In laying down this, the diſtance v wv ſhews 
how much the winding part riſes above the common ſteps, which is about five inches and a 
half; this is done by continuing the top line of the rail upon the winding part to u, and by. 
continuing the top of the ſtraight part to meet at v, then the diſtance of v w will always be 
according to the pitch of the winders, N WEL 1573 E . 
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LI 


P L A T E LAVIN, | 


— 


This "PE "FOR the method of fide down the ſkirting, upon any ſort of A flat eale 
whatever z whether ſtraight, circular, * or irregular; 3 if che treads are ever ſo n 
and the riſers out of an upright. 
In. g. 4, is ſhewn a bevel, made to the rake of the dieting; a and the other W 
to the ſtair, and a {liding piece to be applied to the perpendicular ſide of the bevel, with a 
hooked point of iron or ſteel, to ſtand forward at the bottom ſo much, that the fliding piece 
| mw clear the a of the ſtep. I ſhall Proceed to ſhew its application, | 


„ = 1 be 7 mk : . Hun n fit down the irting. 


6 . N - Lap the Kirting over the top of the Keps, and let a very fine notch be made on the front 
__ edge of your ſliding piece, to the height of a ſtep, or rather higher; then apply the point of 
41 1 | the liding piece to the internal corner of a ſtep, and prick your {kirting i in the notch at by. 
2 „„ the bevel being ſuppoſed to be brought cloſe to the flider: again, ſuppoſing you want to 
ra take a point at the noſing, where you ſee the bevel applied under, apply the point of your 
= fliding piece to the noſing at c; then prick your ſkirting in the notch at d, that will give 
33 | - the point 4, which is to correſpond with c, &c. and by this means you ay take as many 
—_ ' - | pricks as will be ſufficient, till the whole | is completed, 


COROLLARY. Rane it is evident by the ſame W be one 5 8 may be fitted 
| into another, whether conſidered as a Rair-caſe or not, Landing either Klint, dee 
3 1 or perpendicular. W | 8 pa 5 
If the ſteps of a ſtair-caſe Jp very true, two pricks from 1 iter and PRE will be "TY 
cient, as it is only joining theſe pricks by lines, which will form the riſe and tread of each 
. Rep, and three pricks in each A becauſe a circle may be LY; drawn N the three 
points. | . 


5 | If the noſings are all exact, let a F be made to fit one of them, and your, webe. on 
the ſkirtings be crawn by this mould, which will likewiſe be exact. | | 
FIG. E ſhews the method of laying down a raking fided pes which 3 is ak in itſelf, the 
height of the ſteps being the ſame on each ſide. 
= C and O ſhews the method of tracing one bracket from another, in a ſtair-caſe: C being 
the bracket Tor the common ſtep, D a bracket for one of the winders. 


There is fheien « method. in the laſt plate, at E and D, for doing the ſame thing by n means 
of a triangle, which is performed thus ; let the other bracket at fig. D be given, whoſ length 
is An; and if you want a bracket for the winders, whoſe length is B c, draw B c, making 
any angle at the point B join A c; take as many ordinates as you pleaſe, to touch all the 
principal lines of the given bracket ; then draw lines parallel to a © from theſe ore i 1ates z 
and com pee the other: bracket as 8 ſee by the letters. 
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' THE THEORY AND PRACTICE OF JOINERY, yr 


PLATE LXIX. 
He to ami the hf of a column by the a ancient method. 


In fg. A, deſcribe a feigiclicle at the bottom; ns line 15 drawn through the diameter, at 
the top, parallel with the axis of the column, till it interſects the ſemicircle at 1, at the bot- 
tom ; then 1 1 at the bottom will be equal to 1 1 at the top; divide the arch into four equal 
parts, and through theſe points draw lines parallel to the baſe, the height of the column 
being alſo divided into the ſame number of parts, and lines drawn parallel to the baſe, then 
the column is to be traced from the cm according to "ie figures. 


How to diminiſh the column by FI drawn from a centre at a diſtance. 


Fi6, C. Take the diameter a b, at the bows, ſet the foot of your compaſs in c at the 
top, and croſs the axis in the point a, continue cd at the top, and a bat the bottom, to 
meet at e; then draw from e as many lines acroſs the column as you pleaſe, and take the 
diameter a b at the bottom, and prick each line upon ” axis equal to & @, which will give 
the Yy of the column. 


/ 


To diminiſh a —_ by laths upon the ſame principle. 


In wy D, the point e being found, as in fg C take and plow a rod d b, and 11 the grove 
upon the axis of the column, and plow the deſcribing rod upon the under ſide, and lay 
the grove upon a pin fixed at e, and fix a pin at g, to run in the grove upon the axis of the 
column, and the. diſtance of the pencil at y, equal to 5 a, then move the * at /, it will 
deſcribe the diminiſhing. 


How to deſeribe the column by another method. 


Take the diameter a bh at bottom, and ſet the foot of your compaſs in the top, at c, and 
croſs the axis at 8, and draw the line a 8 on the outſide, parallel to þ 8 on the axis, and di- 
vide each of theſe lines into eight equal parts, and ſet the diameter à ö at the bottom along 
the ſlant lines 1 I, 22z 33» &c. from the axis; ; this will alſo give the diminiſhing of the 


column, 
How to make a diminibing rule. 


f 


Divide the height of your rule into any number of equal parts, as 6 3 draw lines at right 
angles from theſe points acroſs the rule, and divide the projection of the rule at the top; that 
is, half of what the column diminiſhes; into the ſame number of equal parts put a pin or 
brad-awl ; lay a ruler from à to 5; mark the croſs line at /; then lay a ruler from 4 to a, 
and mark the next craſs line at e; then lay the ruler from 3 to 4, mark the next at d, and 
ſo on to the bottom; bend a flip round theſe points, and draw the curve by it, will give a 
proper curve for the ſide of the column. 


Mie. This! is the readieſt method, and it gives the belt curve of any that I have tried, h 
3 PLATE 
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PLATE XX, 


The Mes and. n 1 a circular /a aſh, in a circular wall being given; to find the mould 
| Ver the radial bars, fo that e, Jn be Perpendicular to the plan, OM 


Draw 3 98 the points 11 1 1, Ke. at A and B. ir in the radial bars, either 
equally divided; or taken at diſcretion, down upon the plan, to12 3456 7, at Cand D; 
and draw a line from the firſt diviſion upon the backſide parallel to the baſe ; then draw 
ordinates from 1.1 1 1, &c. at right angles to the radial bars, at 4 and B, which being 
pricked from the plans at D and C, will give a mould for e bar; and the bevels upon 
the end will —_ the Rt of 18 moulds. | 


To find the veneer f the circular bar. 


— ay6i8 3 1 have laid down the Nac and elevation for the head of t the caſh under. | 
The ſtretch out of the veneer is got round 12.34 5 6, on the circular bar, which being | 
| pricked from the e diſtances on the plan at A, will give the veneer . at E. 


* find the face mould for the faſh- ” = Es: I 


| Divide the ſaſh-head und, into any amber of equal parts, at G, and draw them per- 
pendicular to the baſe at H; draw the chord of one half of the plan at H, and draw a 
line parallel to it to touch the plan upon the back ſide; then the diſtance between theſe 
lines at H, will ſnew what thickneſs of ſtuff the head is to be made out of; and from the 
interſecting points on the back ſide, draw perpendiculars from the baſe of the face mould, 
which being pricked from the elevation, as the figures direct, will give the face mould. 


To find the moulds for giving the FO of the. head; perpendicular to the plan. 


| The baſe of L is got round the arch 1 2 3 4-5 6, at F, and the baſe. of K is got round 
abcdefg, alſo at F, and the heights of the Faint of each are pricked either from H 
or 7, which will give both moulds. 


By the ſame bot a circular architrave, in a circular wall, may be got out of the ſolid, 


Note. The face mould at &, muſt be applied in the ſame manner as in groins ; ſo that 
the ſaſh-head muſt be bevelled by ſhifting the mould &, on each ſide, before you can apply 
the moulds X and L; the black lines at K and L are pricked from the plan at H; theſe 

black lines will exactly coincide with the front of the rib when bent round; a line being 
drawn by the other edge of the moulds, will be perpendicular over its plan, and the thickneſs 
of the ſaſh frame towards the inſide will be found near enough by gauging from the outſide. 
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PLATE. LXXII. 


'To deferibe the angle bars for ſhop d. 


In foe A, Bi is a common- bar, and Cis the angle bar of the ſame thickneſs ; take the 
raking projection 1 I, in C and ſet the foot of your compaſs in 1 at B, and croſs the middle 
of the bar at the other 1; then draw the lines 2 2, 3 3, &c. parallelto 1 1; then prick your 
"WF at C 2882 the ordinates. ſo.drawn at B, which being traced will give the angle bar. 


He to 5 * the mitre +4 ang of a commade front for a ſhop. 


In E aide the projection each way in a like number of — parts, then the 8 
lines continued e each wy * . the mitre. 


4.5 


* to \ find the e Ko PER of a pediment.. 1 8 


In fe. F . let . cimirecta on the under ſide: be the given moulding, _ Fs lines bs 
drawn upon the rake at diſcretion; but if you pleaſe, let them be equally divided upon the 
eimirecta, and then drawn parallel to the rake; ; then the mould at the middle being 
pricked off from theſe level lines at the bottom, will give the form of the face. The return. 
TE moulding at the top muſt be Prickes upon *” raks, according to the letters. 


The cxvet, fe- Gi is drawn i in the une manner. 


N. B. If FA middle 3 fire F, is given, 3 muſt be 3 to the toy; 
of the middle moulding; then horizontal lines muſt be drawn over the mouldings at each 
end, with the ſame diviſions as are over the middle moulding; and lines being drawn per- 
pendicularly down, as above, will ſhew how to trace the end mouldings. 


— e 


W 1 A 1. * "LAX, 


Pe B and 4 en nd to trace baſe 3 for 1 FEA upon the fame. 


principle as ſhewn in the laſt plate; at the bottom are given two methods of wiring 


moulding: of ant projeQions 3: tue No Se 403 lat e | 
+ 28 9 ö ö — ” | ; 3 1 : bo | 5 | - 


9 
e 91 | i 1 | $3404 2 , 2 
1 * : - I 1 S4 +» QI © wt 3 * 2 F 
. ” = © 3 4 « 


% 


* * 1 * wy e * ? I 
* 0 * £ ©*% 5 * > ö a 
* o n * c 
g Py , co 5 » 4 Fe © 47 7 1 8 . 4 5 0 5 * 7 " pe A Y f « * 2" 
* 80 [HF 1 1 4 Ka * 3 - 4 * & - » f * k £ *& 7% : 4 2 y — * 2 p wh > , 
” ” * - + * b . , F-4 a i 2 8 K 5 * 0 8 7 
of fe 7 2 , # * V EEO * 8 r * „ — . | 
F f 1 8 | Y 
1 +? : . - 
” I F 


ww 


Wi 


1 
— 
—— 


7 
's 


14 THE THEORY AND PRACTICE OF JOINERY. 


PLATE LXXIV. 


Given the farm of a cormice to draw it to a greater proportion. 


In fee. A, let the given height of the cornice be ab; ſet one foot of your compaſs in «, 
yal croſs the under ſide at h with that height, and from the point c draw the line c d at 
right angles to a b; then the mr . WO e e de on. . the en e 
on c d in propqrtiom to a þ 

* 4 f Mews another height, c e its \ projeRtion i in e to that height. 

-* Hwt diminiſh a cornice in the proportion of a greater. © | 

Deſcribe equilateral triangles on the baſe and projection as at D, and make i F and i g 
7 5 equal to the intended height, and draw the linef g acroſs the triangle, which will give the 
heights in proportion to @-4; put the foot of your compaſs in b as a centre, and circle 50 

EE ; round to b h, and draw the dotted line h i, cutting fg in &; then ſet. off i and i d, each 
8 5 equal to g A draw d e; then take the diviſions of e d, and ſet them from F to m; in the ſame 
; orders draw . : it will 3 diminiſhed cornice at B. 
| 3 ts - Another method. . | | 
—_ =P E. bis the dien height be Fu and draw the REP 25 1 lines: 9 ſavared. 
1 vp to 4 b, from the diviſions of a gy will give. the heights; and if you draw the line g d at 
a won angle — 6. then devil give tie projection in Proportion, when returned upon d c. 


- "Wis: « E is the 0 for hanging « a 3 ber. 


- "Pd 6 6 be the projection of the ſurbaſe ur baſe moulding, 8 hinge; 
ee ati cn ur teach. then the arch þ de will 
_ he'the proper joint for che ſurbaſe to work We > 1 


de jofnt of the ſurbaſt or the bae may alſo be Regt, as 1 4. woe dot line: 
ns htc ee ee . 
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FL ATE LXXV. 


hs a ag E le ——— _— 


7 0 find the feeep of a moulding 10 be bent upon the "OW round a cireular cylinder. 


In fig. 4, which ſtands upon a ſemicircular plan, ſet a c to the height of your moulding, 
and make à b the projection; ; dtawꝭ the form of your moulding, and draw a dotted line to 
couch the face of your moulding; then draw the line e d to meet in the centre of the body 
= *"atZ;fo as' to keep ee en eee e 5 en in n 
eee deſcribe your moulding. e denden 983 38 2 
How to find the fweep of your ey when the 110 Wen 
ete the ſemicircle as in plate 1, fig. 1, then proceed as deſcribed in 2 


Ficunks C and D ſhew the method for bending a moulding round * TIO which is 
8 the ſame as above. 


8 may * be eee from the covering of a cone, 
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In which are 3 by way of preventive Caution to the Student, 


ſeveral prevailing Methods, which are founded on wrong n : 


. and better ones here propoſed. 


Of the Ellipfis. Plate 76. 


Tas old manner of interſecting all kinds of lines, applied to gothic and elliptical. figures, , 
to this day is exceedingly uſeful in forming the ramps of airs, or eaſing off any angle, as 


at G; but when this is applied to elliptical figures, it is far from forming a true ellipſis, being 


too full at the ends, as at fig. D and E, and this is no certain rule for drawing an ellipſis, . 


for the more diviſions there are, the worſe is the ellipſis; as for example, fig. F is divided 


into double the number of parts as D; it is plain that neither D nor F is an agreeable - 
ellipſis, and Þ is much worſe: than D, which is contrary to general opinion; for I have 
been frequently told, the more parts it is divided into, the truer it is; but by this it appears 
the more parts it is divided into, the worſe it is: if this is doubted, try it. Fig. A is an 
ellipſis drawn on true principles, as laid down in Plate 7, at C, of this book, and is here 
repeated to be compared with the others. Figures B, C, and E, are ellipſes drawn with - 
compaſs: I may call them repreſentations, as it is impoſſible to draw them true with a 
compaſs; there is no part of the curvature of an ellipſis that will exactly agree with any 
| part of a circle, for in every quarter of an ellipſis, from the extremity of the-. tranſverſe, 
the curvature! in every ſucceeding; part ãs continually flatter towards the extremity. of the 
conjugate axis; but yet there is a method to repreſent an ellipſis, which will differ very 
little from the truth, as is ſhewn at fgures B and E, which are both drawn by the ſame 
method; fig. E. or B is the neareſt to the ſhape of fig. A; fig. C, the method: uſed by almoſt 
every author who has written upon the wen is; full at the ends, but not in ſo great a 


8 __ 8 


- Of raking 8 x7 Plate 727 


In Plate 775 fg. A let the moulding at the bottom be given, and let the perpendiculat 
keizht be divided into any number of equal parts, as ſix; likewiſe divide the perpendicular 
height of the top moulding into ſix, and the face moulding into ſix, at right angles to the 
rake ; and let the ordinates of each be drawn through the equal diviſions of each reſpective 
perpendicular, and pricked from the bottom, 2s the figures direct. It is evident, that if the A 
under moulding is compoſed of two quarters of a circle, the upper - mouldings will be com- 
| poſed of two quarters of an ellipſis; conſequently. the return moulding at the top will be too 


quick upon the round, and likewiſe in the hollow. 
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But if this demonſtration ſhould not be ſufficient, let a dotted line be continued from 1, 
in the given moulding, parallel to the rake ; then it will be evidently ſeen, that this dotted 
line correſponds with neither the face nor, the return moulding; for in the face moulding 
it falls between the points 1 and 2; and in the top moulding it falls almoſt at the point 2 ; 
whereas it ſhould only come to the point 1 in each; but the horizontal projection from 2 to 2, 
at the top, ought to be equal to 1 1 at the bottom; but it is much ee 4 therefore this 


method is falſe, as they will not mitre together. 


I ſhall alſo notice another method uſed by ſome authors, PR 5" * at D 4 E, 


vhere they are pricked perpendicular to their chords, in the middle, which is alſo falſe; 


but if they are pricked as at B and C on the rake, will be exceedingly nears if deſcribed 
with a FRO through three points. 0 


of diminiſhing of Columns. Plate 78. 


The de for Ane a column, deſeribad by ſome authors, ad which is r 
called a conchoid column, is not only very inconvenient on account of the cumberſome 
inſtrument which is neceſſary to find the curve for practice, but alſo the. appearance is, 
I think, leſs graceful than when produced by other methods. The conchoid curve, or 
column, is concave towards the bottom, and convex towards the top; and if this curve was 
infinitely extended, it would never meet the axis; which ſhews it to be — from the 
elliptie curve or column, as ſome have called it. : 

The column called hyperbolic, plate 78, is not ſo named foes the 3 3 of 


the conic hyperbola (becauſe there may be an infinite number of . hyperbolas ſtanding upon 


the ſame baſe, having one common vertex, which will all be contained between a triangle 
and a parabola, according as its axis is longer or ſhorter), but becauſe it will nearly coincide 
with ſome of theſe hyperbolas. This curve has been known among workmen, and by 
them has been miſtaken for an elliptic curve; to refute which I have, on the ſame plate, 
ſhewn a true elliptic column for compariſon ; the lines of their curvature are continued 
only to ſhew their true 0 either of theſe is a more an method than the 
conchoid. | 1-04-20 Q 4 

The method which 1 a Asad in * ow diminiſhing of aalen is al- 
a deſcribed on plate 69, by means of a diminiſhing rule, which. is [infinitely more con- 
venient than the trammel, and which, to my eye, alſo produces a pleaſanter contour; but 
as this will depend on the fancy of the architect, the workman will find ſome of the methods 
ſhewn will anſwer his purpoſe for any curve. The conchoid is flatteſt at the top, the 
e is a hoe . the ee is Rill more fo, and the ORs is the moſt quick. 
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